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A scrap of paper that led to a 
Class A product improvement. Let us 
prove that these savings are possible 
in your plant, too. 

WRITE: Belden Manufacturing Co 
4633 West Van Buren Street 

Chicago 44, Illinois 



























To You, Belden’s Golden 
Anniversary Means 


—product performance 
that can come only 
from a “know-how” 
that has grown 
through actual serv- 
ice since the early 
days of the electri- 
cal industry. 

—an ability to co. 
operate in pio- 
neering new 
wires to meet or 
anticipate in. 
dustry’s grow- 

ing needs. 
In the years 
that follow 
This Belden 
Program Is 
—TO BE 
CONTINUED 

















Simplifying product design is a job in which New Departure Vg ; 


Ball Bearings excel. In products which incorporate electric 
motors, they make it possible to mount the motor in virtu- 
ally any position. They also assure accurate rotor location 
under all operating and load conditions. 


In thousands of applications, New Departures fnean maxi- 
mum service life with minimum maintenance cost because 
they greatly reduce or eliminate the need for re-lubrication. 


The Great Ball of New Departure symbolizes engineering 
excellence—and New Departure’s application engineers and 
research facilities are always at your disposal. Keep your 
eye on the BALL to be sure of your BEARINGS! 
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NEW DEPARTURE « DIVISION OF GENERAL MOTORS ¢ BRISTOL, CONNECTICUT 











DRAFT CONTROL 


ACTUATOR 
USES A 


BODINE MOTOR 























The specification sheet submitted by the 
Perfex Corp. when shopping for a motor 
for their Damper Actuator listed 23 oper- 
ating conditions and specific requirements 
that had to be met. For example, the mo- 
tor had to be able to operate in ambient 
temperatures that vary from 35° to 125° E; 
be capable of 12 reversals per minute; 
produce an output of 1/140 hp at 1650 
rpm and have a 200% starting torque of 
full load; have a no load speed of not 
more than 1800 rpm; and operate in rela- 
tively dusty (coal and ash) locations. 

The required motor life was set at 45,000 
hours of continuous operation under field 
conditions. Some of the other require- 
ments were that the motor be capable of 
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Bodine Electric Co., 2256 W. Ohio St., Chicago 12, Ill. 











BUFFALO 3, N. Y. 
Ellicott Square—S. E. Shea 


CAMBRIDGE 39, MASS. 
686 Massachusetts Ave.—W. A. Black 


CLEVELAND 3, OHIO 
4500 Euclid Ave.—W. R. Uffelman 
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DISTRICT AGENTS 


DETROIT 1, MICHIGAN 
4464 Cass Ave.—C. D. Miller 


KANSAS CITY 6, MISSOURI 
903 McGee Street—T. Pellmounter 


LOS ANGELES 13, CALIF. 
411 So. Wall St.—H. M. Hall 


MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., So.—A. C. Jacobson 


operating in any position; all surfaces had 
to be protected against rust and corrosion 
from the most severe indoor boiler room 
atmospheric conditions; the overrun of 
the motor after de-energization could not 
exceed 3 seconds under any of the tem- 
peratures encountered; motor design had 
to receive Underwriters’ Laboratories ap- 
proval; cause no radio interference; and 
be free of brushes, commutators, slip rings 
and other sliding electrical contacts. 

To meet all the requirements set forth 
by the Perfex Corp., Bodine engineers 
found it necessary to prescribe a special 
NCI-12, flange-mounted motor. However, 
Bodine’s wide variety of standard motors 
—over 3500 in all types and ratings 
(1/2000 to 1/6 hp)—held the number of 
cost-increasing modifications to a min- 
imum. If you have a motor application 
problem, it will pay you to consult Bodine 
engineers. 


Pp very rigid 


et vu 
s et 


d properly pe 
motor manufac- 
on was 


ctuator We 
which woul 
ted to various 


jzati 
s. Your organit 


« ctive price : 
a ge on awe 

i good attention at \ 

a pleased with the quo" y 

we 


x Corporation 
Seen. Wisconsin 


and ore 





NEW YORK 18, N. Y. 
55 West 42nd St.—H. C. Mayorga 


ROCHESTER 4, N. Y. 
825 Commerce Bidg.—S. E. Shea 


SAN FRANCISCO 3, CALIF. 
995 Market St.—J. F. Cady 


Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 


. 





Worm gear speed reducer mo- 
tor for automatic scales, labo- 
ratory apparatus, sign flashers 
and similar applications. 





Series wound motor for add- 
ing machines, check protectors, 
motion picture projectors and 
similar applications. 


Small (248° high), totally-en- 
closed, capacitor motor—syn- 
chronous and nonsynchronous 
—for instruments and timing 
devices. 





A double worm-gear speed re- 
ducer motor — 1/150 h.p. to 
1/50 h.p.— for vending ma- 
chines, plating barrels, etc. 





Offered in a variety of types 
for hand driers, communicetion 
equipment, bag closing mo- 
chines and similar devices. 


THE POWER BEHIND 
THE LEADING PRODUCTS 
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High-Speed Magnetic Amplifier 


L. J. Johnson describes a new circuit with an inherent response time of one 
cycle; a typical design is worked out. 


Power Register for High-Speed Carton Printer 


W. F. Ward shows how adjustment of relative position of printing and 
slotting rolls is obtained while machine is running. 


Transistors and Transistor Circuits—I 
H. J. Reich discusses the theory of conduction by positive “holes” and 
characteristics of point contact and junction transistors; concluding part 
will deal with d-c supply circuits for amplifiers. 

Adjustable-Speed Drives 


L. P. Winsor and E. E. Moyer present a concise, systematic and inclusive 
survey of the various types of electric motors, power conversion equipment 
and control methods for adjustable-speed drives as a guide to selection; 
an eight-page bibliography covers all phases. 


Converting to Non-Nickel Stainless Steel—II 
This concluding part offers recommendations for fabrication in changing 
over from Type 302 to the more readily available Type 430. 

Silicone Rubber for Mechanical Components 
A. E. Javitz reviews applications in industrial and military equipment for 
materials useful over a service range from —100 to 500 F. 


Vacuum Metallizing as a Design Tool 


J. G. Seiter describes techniques, applications and cost factors. 


Design Trends 


Short articles on a variety of subjects including: simplified electronic 
welding control, human centrifuge, plug-in units for control console, relay 
sequence tester, ceramic-fiber paper, epoxy polyester coils, grounding shielded 
cable, and many other subjects. 


Research Horizons—Custom-made” blended materials, ultralow 
temperature research, “logistical” component of product design, 
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Watch Your 
Design Concepts! 

The concepts of unitization and packaging are now in 
a fair way of being frequently misused . . . they are im- 
properly taken to relate only to miniaturization tech- 
niques. This, of course, is far from hard-boiled design 
facts. Both unitization and packaging are as properly 
and as effectively adaptable to large equipments and 
systems. In fact, they have already been so applied in 
equipments well established in commercial and indus- 
trial use. such as those developed in the communications 
field. 

O 
Can’t say too much about it, but printed or rather 

plated-circuit techniques are being investigated for 

microwave circuitry, such as waveguide elements. 

Flexible laminate is being applied for the base. 
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“Custom-Made” 
Blended Materials 

The adaptability of certain plastics materials to cold- 
pressing and sintering techniques is leading to the de- 
velopment of several classes of entirely new materials 
with controilable and reproducible properties not other- 
wise obtainable. Fluorocarbons combined with a 
wide range of metals and organic as well as inorganic 
materials are already well known commercially (EM 
3-52/106). Latest development is nylon molding powder 
made in fine-particle size and compatible with a similar 
range of fillers to produce uniformly blended materials. 
(See “New Components and Materials” section, this 
issue, for detailed description. ) 

“Ceramets,” or mixtures of ceramics and metals, rep- 
resent another class of blended materials that currently 
are receiving intensive study. Here again powdered- 
metallurgy techniques are applied to produce sintered 
parts meeting specified combinations of desirable prop- 
erties. . . . Some extremely interesting applications are 
being found for these materials but the most significant 
developments are for the present cloaked by security. 

0 
Practical Aspects of 
“Cryogenics” Research 

Research in the “abnormal” behavior of materials at 
extremely low temperatures, frequently termed “cryo- 
genics” research, has already been mentioned in these 
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HORIZONS 


columns (EM 6-52/6). At temperatures close to absolute 
zero, —459.6 F. certain metals, for example, become 
practically perfect electrical conductors. Various aspects 
of this research were discussed recently at the Eighth 
Conference on Low-Temperature Physics and Chemistry, 
held at the General Electric Research Laboratory, The 
Knolls, Schene¢tady, N. Y., October 6 and 7, under the 
joint sponsorship of the Office of Naval Research and the 
National Science Foundation. 

Practical areas where cryogenic research can be applied 
include the design of control mechanisms and communi- 
cations systems. Here, the use of superconductive metals 
would insure extremely sensitive and noise-free circuits. 
In the field of insulators, it has been found that under 
ultralow temperatures, these materials hold electrostatic 
charges for unusually long periods. This phenomenon 
offers important possibilities for use of such materials 
as memory storage devices. 

O 
Although absolute zero is believed unobtainable, 
the Naval Research Laboratory Cryogenic Laboratory 
has already attained temperatures only 0.06 of a de- 
gree above the absolute zero. By further refinements 
in its techniques NRL hopes to close the gap to only 

a few thousands of a degree. 


Transistors Research 
at SRI—A Clarification 


Last month’s “Research Horizon.” page 8, carried an 
item “Research Program on Transistors at SRI” that con- 
tained two ambiguous statements: 

1. Reference was made to “application limitation to 
frequencies below 100 ke.” This statement should have 
more precisely been related to the use of transistors 
with the flip-flop, a basic unit of most computers, which 
at present appears to be limited to frequencies below 100 
ke. Actually, various other transistor circuits are known 
to have operated at hundreds of megacycles. 

2. A reference to maximum operating temperatures of 
the order of 60 C should have been qualified to apply to 
most commercially available transistors. Higher operat- 
ing temperatures have been reported for other types. 
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Full-Wave A-C 
Controlled Circuit 


An improved full-wave a-c circuit for controlling power 
supplied to a load is covered in U. S. Patent No. 2,604.- 
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612, one of 26 patents recently released by the U. S. 
Atomic Energy Commission for nonexclusive, royalty- 
free licensing. The circuit utilizes a pair of electric dis- 
charge tubes in a back-to-back relation. The tubes are 
controlled by the application of a signal to one of them. 
Speed control of a-c motors is seen as a particularly useful 
application. 

Another patent, No. 2,605,332, describes an electronic 
analyzer that provides an improved system for electrically 
classifying, cataloging and accounting for the magnitude 
distribution of a series of events. The “events” are con- 
verted into proportional voltage pulses, these in turn are 
translated into linear positions of the beam of a cathode- 
ray tube, and finally the beam positions are recorded 
with a photographic film or plate to reproduce the dis- 
placement distribution. 

0 
Another Fad Like 
“Streamlining”? 

Fads have an unhappy way of permeating the indus- 
trial design field. . . . Who doesn’t remember the spate 
of “streamlined” designs that had no rhyme or reason 
for teardrop surfaces? . . . Or, as a matter of fact, had 
no streamlining other than in the publicity tags. . . 
Now, keep an eye on “human engineering.” You may 
expect this beguiling term applied without discrimination 
to diverse designs where the true and complex science of 
human engineering has had no application whatsoever. 

There is of course no quarrel with functional stream- 
lining. And, most certainly, the systematic and scientific 
use of human engineering principles (EM 3-52/90) 
designed into contemporary products is of paramount im- 
portance. . . . But human engineering should be a design 
job—not a glib publicity phrase. 
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“Logistical’’ Component 
of Product Design 


The growing complexity of product design brings into 
the purview of design engineers many diverse responsi- 
bilities. One of these may be described as “the logis- 
tical component of a product.” This may be defined as 
the sum-total of elements that assure delivery of the 
product to its various places of service (no matter where 
they may be) in proper operating condition. These ele- 
ments comprise one or more of the following protective 
means: (1) Surface finishes (organic, plating or other). 
(2) Impregnants. (3) Hermetic sealing. (4) Dessicators. 
(5) Fungicidal coatings. (6) Moisture barriers. (7) 
Vibration and shock absorbers. (8) The shipping pack- 
age or container integrated with the other necessary 
elements. 

The necessity for the design engineer’s concern with 
this problem has already been presented in technical 
literature (EM 2-48/86). This responsibility has become 
increasingly important in relation to military contracts. 
Practically every JAN or MIL specification, whether re- 
lated to a component or end product, incorporates so- 
called “applicable specifications” that cover type of 
shipping container, moisture barriers, cushioning mate- 
rials, adhesives for sealing, desiccants, and so on. These 
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are rigid specifications and have to be conformed with 
by the contracting manufacturer and his design engineers. 
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“Medical Engineering” 
on the March 


“Electromedical” equipment is not a new term and has 
for years been commercially applied to many instru- 
ments used in medical diagnosis and treatment. “Med- 
ical engineering” however is a newer term and has far 
greater implications. It connotes the joint enterprises of 
the medical doctor, biochemist, physicist and. engineer 
in the design and development of many new types of 
instruments increasingly essential in medical research 
and practice that utilize the very newest design concepts, 
components and materials. Miniature television pickup 
tubes, thermistor elements, supersensitive electronic cir- 
cuits, magnetic-recording design, microwave techniques, 
radiation instrumentations, represent only a quick check- 
list. Much more could be noted on closer examination of 
individual instruments. 


A good summary of newer developments in this 
field appears in the September issue of Industrial 
Bulletin, issued by Arthur D. Little, Inc. 


0 
“The Least for 


Their Money—” 


“Most people like to get the most for their money. The 
aircraft manufacturer, in a sense, likes to get the least 
for his money.” In these words, A. R. Andersen, Radar 
Staff Engineer, McDonnell Aircraft Corp., speaking be- 
for the AIEE Southwest District Meeting, April 15-17, 
highlighted the urgent need for true subminiature equip- 
ments for modern fighter aircraft “where space is almost 
as much at a premium as in the proximity fuze.” The 
electronics industry, he said, has taken “the path of 
least resistance and has adhered to the use of packaging 
techniques which are outmoded for higher applications.” 

Equipment manufacturers were asked to “please take 
note” that stress analysis and static test are combined to 
insure that there is no excess weight in that part of a 
fighter plane built by the aircraft manufacturer. The 
frontiers of this struggle (to keep the weight of the air- 
craft at an absolute minimum) must be advanced deeply 
into the territory of the electronic equipment manufac- 
turer, Mr. Andersen declared. 

O 
Conductive Film Cathodes 
For Geiger-Mueller Tubes 


New method originated at the Naval Research Labora- 
tory provides a transparent nonmetallic electrically con- 
ductive film on the inside of an electrically heated Pyrex 
glass envelope. These films are of constant thickness. 
One particularly important use is offered in the produc- 
tion of halogen-quenched Geiger-Mueller counter tubes, 
where the conductive film can be used as the cathode in 
place of the conventional cylindrical copper or stainless 
steel tube. 

In the NRL method, a thin platinum-iridium wire is 
used for the anode, the tube is sealed off, and then 
mounted for plug-in connection. Various thicknesses have 
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and Germanium 


Obvious choice 

in the power supply 

of Ward Leonard's 
revolutionary Chromaster 


SELENIUM RECTIFIERS 


Ward Leonard Electric Co.’s compact new 
unit for industrial chrome plating of cutting 
tools, gauges, etc., within the shop is a 
miniature powerhouse. It embodies all the 
necessary electric controls, and power in DC 
form is delivered across the bath by a full 
wave, metallic selenium rectifier. 


Because Chromaster’s performance de- 
pends on component quality, rectifier choice 
of Ward Leonard engineers is SELETRON — 
famous for ruggedness and dependability ... 
for its ‘Safe Center’? contact construction 
and decreased bulk .. . for its high standard 
of quality control. 


Wherever rectification is the key to your 
new or established products, it will pay to 


Rectifier 
Model H1C2N2B 








Chromaster Model A-20 


investigate SELETRON. Available in a large 
range of sizes for radio, TV and industrial 
electronic circuits from a few mils up to 
thousands of amps. 


SELETRON application engineers will be 
glad to assist you in selection of the right 
rectifier for that job on the board. Drop us 
a line today! 


A SELETRON Selenium Rectifier, Model H1C2N2B Full 
Wave Center Tap, helps Ward Leonard’s A-20 Chromaster 


maintain accurate chrome deposits from .00005” to several 
thousandths. 





Seletron 


Division 


RADIO RECEPTOR COMPANY, INC. 


Since 1922 in Radio and Electronics 











.. Sales Dept.: 251 W. 19th St., New York 11, N. Y. + Factory: 84 N. 9th St., Brooklyn 11, N. Y. 
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been deposited in areas up to 18 sq in. Although the films 
are actually colorless, they appear colored owing to light 
reflection-interference patterns. These colors can be re- 
lated to the various thicknesses. 

In addition to the saving in copper and stainless, G-M 
tubes produced by the NRL Method are said to provide 
a number of operating advantages not obtainable with 
commercial tubes. Among these are: (1) A long plateau 


N S$ 


or range of operating voltages. (2) Nonsensitivity to 
light. (3) Almost indefinite operating life. (4) Fre- 
quently continuous discharge without harm. (5) Uniform 
sensitivity throughout their length. 


Other uses indicated for these films are in tele- 
metering devices, high-megohm resistors, and various 
electrical, nuclear, and optical instruments. 


—A.E.J. 
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A Look at Russian Radio and Electronics 


Information of great utility to 
scientists and engineers is contained in 
the technical journals of the USSR. For 
example, contrary to general belief, an 
appreciable number of such journals 
that contain information of interest in 
the design of the electronic equipment 
are available in the United States. The 
language (as will be explained later) is 
not necessarily a barrier. 

The Russian journals can be found in 
a number of our large libraries. 

The Library of Congress, through the 
U. S. Government Printing Office, has 
published a guide to these documents. 
(1,2) Also, the Brookhaven National 
Laboratory publishes a “Guide to 
Russian Scientific Periodical Litera- 
ture.” (3) All source material for this 
presentation, for example, was found in 
the Slavic Room of the Library of 
Congress, Washington, D. C., and the 
Science Library of the Massachusetts 
Institute of Technology, Cambridge, 
Mass. 

Regardless of the political atmos- 
phere of a nation there appears to be 
little difference in the kind of technical 
journals published. The USSR publishes 
journals containing information of a 
“basic” scientific nature. These are 
similar to our publications like Physical 
Review, or in electronics, to the Pre- 
ceedings of the Institute of Radio 
Engineers. Others are devoted to prog- 
ress in the engineering sciences wherein 
our counterparts are ELECTRICAL MANU- 
FACTURING, Electronics, Tele-Tech, and 
the like. Also there are publications 
devoted to the interests of the hobbyist- 
radio amaeur group, such as QST. In 
addition, reports are made of technical 
conferences. 

Another value of Russian technical 
literature is the general thoroughness 
of bibliographical material. For ex- 
ample a report “Amplifying Current by 
Transistors” (4) includes four pages of 
references containing 92 _ individual 
items. These references include scientific 


Gilbert B. Devey, Office of Naval Research 


reports on a world-wide basis. It is 
dificult to find such a wealth of ma- 
terial in our technical literature. Per- 
haps this excellence in reference ma- 
terial on the part of the Soviet scientists 
comes from what appears to be a general 
proficiency in reading English technical 
papers. 

This introduces the second purpose 
of this discussion, a purpose closely 
tied to the major one of illustrating the 
content of Russian technical literature. 
With moderate individual effort it is 
possible to achieve self-sufficiency in the 
translation of scientific Russian. Com- 
mencing in March 1952, the author 
armed with a Russian-English diction- 
ary and a scientific Russian language 
text (5,6) and with no previous knowl- 
edge of the language, undertook to 
translate Russian technical literature 
with practical results. 

Certain fortunate features of the Eng- 
lish and Russian languages work to 
the advantage of the neophyte. When 
one restricts oneself to a field of science 
in which he is especially familiar, one 
automatically minimizes the vocabulary 
necessary in translation work. In ad- 
dition, once the basic alphabet is learn- 
ed, a number of words are immediately 
recognized, for they have nearly 
identical counterparts in the English 
language. 

The author does not intend to over- 
simplify the matter of understanding 
the Russian language, for there is no 
question that a formal course in any 
language is far superior to a typewriter- 
like “hunt-and-peck” evolutionary meth- 
od of proficiency through using a 
dictionary. However it is not always 
convenient to participate in formal in- 
struction and the information heretofore 
presented shows that true self-sufficiency 
can be realized. 

Typical of important basic informa- 
tion available to students of USSR 
literature are reports on extensive re- 
search programs in semiconductors, in- 


cluding transistors. The proceedings of 
the “Seventh All-Union Conference on 
the Properties of Semiconductors,” (7) 
provide valuable data. Many papers 
appear in the several technical journals 
to report advancements in semiconduc- 
tor research, including excellent dis- 
cussions of the theory of operation, 
construction, and basic circuitry for 
transistor application. 

Any information concerning _ tech- 
nological developments of the USSR is 
likely to attract considerable attention 
because of our national lack of knowl- 
edge of these developments. This lack 
of knowledge should not be found in 
the scientific and engineering profes- 
sions. The interchange of information is 
basic to the advancement of all science. 
Let us undertake to avail ourselves of 
the literature accessible to us. QO 0 


Acknowledgment 
This report is condensed from a 
paper of the same title presented before 
the National Electronics Conference, 
September 30, 1952, Chicago. The com- 
plete paper includes summaries of 


Russian 


developments on_ ultrasonic 


microscopes (using continuous waves 
rather than by pulsed energy), the 
temperature dependence of the mobility 
of conductor electrons in semiconduc: 
tors, processing of steel by ultrasonics, 
and information on transistors, all trans- 
lated by Mr. Devey from USSR journals. 
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7. “Journal of Technical Physics (USSR),” Vol. 
21, pp. 231-244, 1951. 
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Leesona No. 107 Coil Winder 
Offers Many Advantages 


1. Automatic Delivery Shelf does it! 
New shelf feeds the paper inserts to the 
coils, exerting uniform tension on the paper 
as it is fed into the coil. This means tighter 
finished coil. Staggers overlaps to insure 
perfectly round or square coils. Delivery 
shelf automatically lengthens each insert 


as the coil diameter increases. This makes 
certain that the coils produced are within 
the maximum allowable outside diameter. 

2. Automatic Electronic Speed Control. 
Slow, cushioned start ... gradual speed 
build-up . . . constant high running speed 
for uniform wire tension and coil density. 


Automatic 


features 


WINDING 


Assure accuracy 


and low cost 


3. Automatic Stop Motion — stops the 
machine whenever a spool runs out or a 
wire break occurs. 

4. Automatic Counter stops the machine 
when the required number of turns have 
been reached. 

Send for Bulletin 107 — get the details 
on this fully automatic Leesona® No. 107. 
It will show you how to get the exact elec- 
trical characteristics you want in either 
paper or acetate insulated coils, at the 
highest production rate, and lowest cost. 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605, Providence I, R. I. 


Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 
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For winding coils in quantity 
accurately...automatically 
use Universal Winding Machines 
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THE KANTHAL CORPORATION 
STAMFORD 3, CONNECTICUT 








Will One of These EMC or CYCLOHM fractional h.p. motors 
fit your application? 


CYCLOHM 
INDUCTION 
MOTORS 


Wee ae 


Here’s How You Can Find Out! 


Write today, wire (Cyclohm, Racine) or phone our Sales 

Department (Racine 2-2731) and give us full information and 

specifications on your motor requirements. We will recommend the 

EMC or CYCLOHM motor that can be adapted to your job 

and samples will be made promptly for your engineering 

department testing procedures. Test our motors, compare 

performance, delivery, quality. Be sure you have the full story EMC UNIVERSAL and 

before you select a motor — be sure you have the DIRECT CURRENT MOTORS 1/1000 to 1/2 H.P. 
facts on EMC and CYCLOHM motors. EMC SHADED POLE MOTORS 1/2000 to 1/15 H.P. 


CYCLOHM INDUCTION MOTORS 1/1400 to 1/4 H.P. 
EMC and CYCLOHM fraction h.p. motors are being used 


by many leading manufacturers of aircraft, business machines, 
appliances, cameras and projectors, electronic equipment, 


Portable power tools, sewing machines, vending oo oO wt A R D 


machines and hundreds more. 


Check with us today on your motor requirements. DEPT.EM-9 HOWARD INDUSTRIES. INC. 


RACINE, WISCONSIN 


DIVISIONS: 
EME ELECTRIC MOTOR CORP. CE everonm MOTOR CORP. 
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BLUEPRINT PAPER 
EXPOSED TO LIGHT 


Simplified diagram of enlarged cross 
section of blueprint paper shows surface 
particles of the coating being struck by 
licht. The coating, which is pale in 
color, contains two soluble ferric salts: 
a cyanide complex and an organic acid. 
Light reduces some of the ferric to fer- 
rous ions in the exposed areas, pro- 
ducing a mixture of both. Opaque lines 
in a superimposed drawing prevent the 
light from reaching the coating beneath, 
as shown by the black bar in the center. 


EXPOSED PAPER 
IMMERSED IN WATER 


In the presence of water, the ferrous 
ions in the exposed areas react with the 
cyanide complex to form a ferrous- 
ferricyanide, which is Prussian Blue. 
(This is the famous blue pigment, 
insoluble in water, discovered in Berlin 
in 1704.) The areas that were shielded 
from light contain only the original 
soluble salts. These are washed away 
by the water, exposing the white paper 
beneath. The print then has white lines 
on a blue background. 


OVEREXPOSED PAPER 


Contrary to ordinary photographic pro- 
cesses, moderate overexposure ofa b ue- 
print has two good effects. It permits 
light to penetrate beneath the surface 
of the coating and thus to act in depth 
It also reduces more of the surface salts 
from the ferric to ferrous condition, in- 
cluding the cyanide complex. But ear 
ried to an extreme, overexposure causes 
light to penetrate the opaque lines of 
a drawing with a resultant loss of 
contrast in the developed print. 
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OVEREXPOSED PAPER 
IMMERSED IN WATER 


When a moderately overexposed print 
is immersed in water, the ion mixtures 
react together. However, the colorless 
ferrous compounds that are formed on 
the surface of the coating cover up the 
layers beneath, and tend to hide the 
Prussian Blue color which has formed 
in the bottom layers. The print, at this 
stage, will have a grayish cast without 
full contrast. 


OVEREXPOSURE REVERSED 
WITH POTASSIUM 
DICHROMATE 


Nearly every blueprinter, after washing 
the prints, immerses them in a solution 
of potassium dichromate, or peroxide. 
These are oxidizing agents that reverse 
the effect of too much light, changing a 
proportion of the ferrous ions back to 
ferric ions. In this way, with the help 
of overexposure, the entire thickness of 
the coating can be made effective in 





forming Prussian Blue. A deep, rich 
blue, contrasty print results. 


@ As one of the oldest reproduction processes, blueprinting 
has undergone little development until recent years. CHAL- 
LENGE* blueprint papers embody every valuable advance 
made in this time and, in addition, are produced with the extra 
skill and care that go into all K&E products. The presence of 
more colloidal Prussian Blue, plus a pre-coating process, enable 
CHALLENGE papers to provide more vivid white lines against 
a background of deeper, more intense blue. 

Other outstanding K&E reproduction materials include 
HELIOSf dry developing diazo papers, cloths and films; ONY X* 
moist developing diazo papers; MADUROf brownprint papers 
and cloths; DUPROj{ reproduction tracing cloth; and PHO- 
TACT} reproduction papers, cloths and films. Ask your K&E 
Distributor or Branch for full information on what these 
various K&E reproduction materials can do for you. 


“Trade Mark tTrade Mark® 
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For new ease in measuring straight, curved 
or irregular lines on maps, plans and charts 
use one of these precision built Plan and 
Map Measures. You can take off quantities 
with them and, with the models calibrated 
to “%4" or Ve" scale, you can read distances 
directly in feet. Instantly re-set to zero by 
pressing the stem. 





A triangle that gives you a straight edge 
that can be set at any angle! The TRi- 
TRACTOR*, basically a right triangle, also 
has a protractor element calibrated in half 
degrees. Its hypotenuse can be fixed at any 
desired angle with respect to the base line. 
Made of transparent plastic. Comes with 8” 
or 10” base. 
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NOTICE THE FLEXIBILITY of this No. 4, 
5,000 volt AMERCLAD Cable. It con- 
tains a special crepe paper slipper 
applied over the conductors to per- 
mit easy bending. 


es 


at 


HERE ARE the drills that punch out thou- 


sands of feet of holes every day. Notice 
how easily the cable can be coiled 
around the take-up reels. 


iH 
ELECTRICAL WIRE 


THIS AMERCLAD WELDING CABLE is used at the maintenance shop. The 2/0 375 amp. 
cable is made up of 3,325 individual wires to provide super-flexible operation a0} 
ease the strain on the operator’s wrists. 


A STANDARD Cable for every) 


> paper & varnished cambric cables 
> asbestos cords and cables 


> aerial, underground & submarine cables 
> shovel & dredge cables 


U-S‘S AMERICAN ELECTRICAL’ 


ELECTRICAL MANUFACTURING 
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Ri gel so hot you can’t touch them 


bt Amerclad 
withstands the heat 


NE of the nation’s leading coal producers is stripping 
QO an area that is honeycombed with old mines. 
Many of these mines are burning, some for as long as 
20 years. The rocks get so hot that you cannot walk 
on them or touch them, but miles of U‘-S°S AMERCLAD 
lie on the blistering rock without damage. Naturally, 
the mine operators try to protect the cable, but a lot 
of it has to lie on the ground. 

This mine uses about 11 miles of AMERCLAD heavy- 
duty portable cable for power shovels and drills. The 
cable is unavoidably pulled over razor-sharp rock, 
soaked in acid water and exposed to the direct rays 
of the sun. In addition, thousands of yards of dirt and 
rock are blasted every day, and a lot of it comes down 
hard on the cable. 


> oilproof portable cords 


American Steel & Wire Division 
Room LE-112, Rockefeller Building, Cleveland 13, Ohio 


OC Please give me more information on U-S‘S AMERCLAD. 
0 Have representative call. 
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THESE ARE TYPICAL switch 
houses and portable substa- 
tion at the mine. Average 
length of cable is 2,500 
feet. The company has been 
using the original AMERCLAD 
for 7 years, 


Despite all this, the AMERCLAD Cable is turning in 
a fine record of service. Jt has to, because, as the Chief 
Engineer puts it, “Every time a shovel is idle, there 
is a loss of production that is never made up.” 

If you have an extremely abusive use for portable 
cable or cord, let us show you just what AMERCLAD 
can do. There is a standard AMERCLAD Cable or Cord 
for every special application—whether it’s a hand- 
operated drill, or a river dredge. Just send the coupon. 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


c————————— —— SEND THE COUPON — —— — ———— = 


> special purpose cords & cables le eh. os, 1 amie we ecu madaee serpent es sulk tnedem Geer 
Company rane Site eatin Roc id. tara 

Address | 

ih a ret ied ced ewes toa State : 
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AIRCRAFT-MARINE PRODUCTS, INC. 


2100 PAXTON STREET, 


In Canada: 


1553 Eglinton Ave. West 


Office 1-A 





HARRISBURG, PA. 


Toronto, Ontario 
AMP Trade-Mark Reg. U.S. Pat. Off. 





*Trade-Mark Reg. U.S. Pat. Off. 
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SELENIUM AND COPPER 
OXIDE RECTIFIERS 





SELF-GENERATING 
PHOTOELECTRIC CELLS 
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radley | will do 


the engineering for you 
On rectifier specifications 





We have selfish reasons for making 
this offer. Experience has shown that we save 
time in our own engineering, give the customers 
a better rectifier and more often than not deliver 
the production item at a lower cost than ex- 
pected. We know that customers so served come 
back again and again. 


Why not make sure that your rectifier speci- 
fications are the stiffest you can set for the in- 
tended application and for the price per unit 
you wish to pay. You can be sure by letting 





Bradley handle your rectifier requirements — the 
tough ones especially — from the very start. Sim- 
ply tell us what your application needs are and 


we will draw up the specifications. 


You will not only save valuable engineering 
time, but you will get the right rectifier more 
promptly and in all probability at less cost. In 
addition, our exclusive vacuum manufacturing 
process assures production rectifiers that are 


true to rating, built precisely to specifications. 


BRADLEY RECTIFIERS for PERFORMANCE AS RATED 


BRADLEY LABORATORIES, INC. 


168 COLUMBUS AVENUE e NEW HAVEN 11, CONNECTICUT 
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FIRST step up in Progressive Mechanization’s step-by-step 
approach is replacing hand operations with simple machines. 





THIRD change introduces automatic control for more complex 
machines, in this case an automatic multiple milling machine. 






SECOND stage brings in improved machines. Example: grind- 
ing wheel with high-frequency motor for small-hole finishing. 





FOURTH level is continuous process with co-ordinated ma- 
chines, like this automatic transfer machine for cylinder blocks. 


New PROGRESSIVE MECHANIZATION program 
promotes your long-range machine sales 


As a machinery manufacturer, you have an important 
stake in “Progressive Mechanization,’”’ the new More 
Power to America program just launched by General 
Electric. Addressed to your customers, it introduces 
a planned, step-by-step approach to the goal of 
greater mechanization in industry—a practical way 
to bring about increased productivity, better prod- 
ucts, and lower manufacturing costs. 


Widening the long-range market for the machines 
you build, this co-operative program comprises a 
sound-color movie, a descriptive manual and a survey 
form and checklist. For more information on Pro- 
gressive Mechanization, ask your G-E Apparatus 
representative to arrange a showing of the movie. 
Meanwhile, send for your free copy of the program 
manual, GEA-5789. 


GENERAL @@ ELECTRIC 
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THIS METER “‘CLOCKS’’ MACHINES, 
SAVES USERS TIME AND MATERIAL 





When you equip your ma- 
chine with a G-E Type KT 
time meter, your customer 
has an accurate record of 
active, earning machine 
time. Savings in time and 
material pay for the meter 
many times over. Panel- 
mounted (shown), portable, 
and conduit-mounted types 
record hours, tenths of 
hours, or minutes. See Bul- 
letin GEC-472. 


NEW FHP MOTOR SMALLER, LIGHTER, 
BETTER LOOKING, MORE VERSATILE 


Here are just four of the 
many advantages you'll find 
in G.E.’s new Form G frac- 
tional-hp motor: Smaller 
size saves space on driven 
machines. Lighter weight 
cuts your handling and 
shipping costs. Better ap- 
pearance enhances product 
sales appeal. Versatile, all- 
angle operation means this 
standard motor can often 
replace specials. See Bulle- 
tin GEA-5567. 





ALL OPERATORS INTERCHANGEABLE 
IN BIG NEW PUSH-BUTTON LINE 





oe 
- 3° 





NOVEMBER 1952 


Your every design need is 
met in General Electric’s 
big new lineof oiltight push- 
button units. Just one ex- 
ample of its “‘building-block 
flexibility”’ is the complete 
range of separable, inter- 
changeable operators avail- 
able. You benefit from off- 
the-shelf shipments, smaller 
inventories, faster assembly 
of components. See Bulletin 
GEA-5779. 


PRODUCT 
HIGHLIGHTS 





Build in electric heat —clean, 
convenient, easily controlled 


In each package-making machine built by a Massachu- 
setts company, eight General Electric tubular heaters 
are imbedded in the block which shapes packages, melts 
paraffin, and dries glue. When your machine needs a 
‘“‘zone’”’ of heat, specify a G-E electric heater for clean, 
convenient, easily-controlled heat. The full line includes 
immersion, strip, cartridge, tubular, and fin heaters. 
See 64-page Bulletin GEC-1005. 


General Electric Company, Section H-665-96 
Schenectady 5, New York 


Please send me the following bulletins: 


for reference purposes 


in connection with immediate projects 


GEA-5567 Form G F-hp Motors 
GEA-5779 Oiltight Push-button Units 
GEA-5789 Progressive Mechanization 
GEC-472 Type KT Time Meter 
GEC-1005 Electric heaters 


EVEL EEE wee 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric Section. 
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Type MH-18 
Developed specifically to meet the rigid requirements of 
U.S.A.F. Spec. MIL-R-5757A, the new Allied line of sub- iain ficati 
t cations 
miniature double throw relays includes the MH-18 (6-Pole). wisi a of 1 i nee voles 
the MH-12 (4-pole), and MH-6 (2-pole). ¢ Contacts are write for Bulletin 1002 : 


rated at 2 amps resistive or 1 amp inductive at 28 volts D.C. 
e The high performance of these relays has been achieved 
in an extremely compact, unitized construction and parallels 


the most recent advances in airborne equipment design. 





ALLIED CONTROL COMPANY, INC. 2 EAST END AVE., NEW YORK 21, N. Y. 
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The new SPIN-LOCK Screw is surer because it’s designed 
to hold tighter than conventional fasteners under vibra- 
tion. Its exclusive ratchet-like teeth under the head bite 
into the surface when assembled, preventing loosening. 

But this is just one of SPIN-LOCK’s many money-sav- 
ing features. You speed assembly and cut costs... thanks 
to SPIN-LOCK’s one-piece construction (no projections to 
catch fingers and clothes). Your workers do more fasten- 
ing per hour . ..110 washer to add, driving in hard-to-reach 
spots is quicker, easier. You cut purchasing and inventory 
costs . . . just one requisition to fill, one part to stock. 

Hex, pan, truss, flat heads. Write to us or any of the 
companies below for data on types and svecifications. 


Teeth of SPIN-LOCK Screw Final tightening embeds 
touch bearing surface before teeth in surface, assuring 
final tightening. positive locking. 


incl 


U.S. Pat. No. 2,253,241 





ch 





RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 


The pu Stronger, Surer Fastener! Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 


UNITED STATES Central Screw Co. The Lamson & Sessions Co. CANADA 
putfalo Bolt Co. Chicago 9, IIL. Cleveland 2, Ohio P. L. Robertson Mfg. Co., Ltd. 
Div. of Buffalo-Eclipse Corp. Keene, N. H. Birmingham 1, Ala. Milton, Ontario, CANADA 
orth Tonawanda, N. Y. Chicago 4, Ill. 
Cam Continental Screw Company Seaboard Screw Corp. The Steel Company of Canada, Ltd. 
iodide & Mfg. Corp. New Bedford, Mass. West Warwick, R. i. Hamilton, Ontario, CANADA 
Nati Scovill Manufacturing Co. 
tonal back Company Great Lakes Screw Corp. Waterville Division The Stowell Screw Co., Ltd. 


Rockford, 1. Chicago 27, Ill. Waterville 48, Conn. Longueuil, Quebec, CANADA 
NOVEMBER 1952 27 





Designers and users of machinery employing... 


INTERMITTENT MOTION 


ferguson ROLLER DRIVES REQUIRE NO MAINTENANCE FOR AT 
LEAST 8000 HOURS OF OPERATION AND CAN BE RENEWED AT SUCH 
TIME MERELY BY REPLACEMENT OF STANDARD BALL BEARINGS. 


FERGUSON DRIVES ALSO REPLACE: 
GENEVA DRIVES (any type) 

RATCHET AND CRANK MECHANISMS 

AIR OPERATED INDEXING MECHANISMS 
CAM OPERATED INDEXING MECHANISMS 


Other tntermittent motions—either 
lineal or angular 


Ferguson Roller Gear Drives are custom- 
engineered to meet your exact requirements. 
Our engineers are always able to help you 
solve any problems concerning intermittent 


motion or indexing mechanisms on automatic 


Roller Gear Drive for automatic machine with 
machines, 


8 rollers and 8 stops per revolution of the gear. 
Indexing period is 180° deg of cam rotation, 
cam speed, 240 R. P, M. 





ROLLER GEAR DIVISION 





Dept.N20 


FERGUSON MACHINE & TOOL CO. 


471 Paul Ave., Ferguson Sta. e St. Lovis 21, Mo. 


















Get fast production speeds with 
CHASE” BRASS SHEET or STRIP 


The high ductility and malleability of Chase 
brass sheet and strip make fast production 
speeds possible. You'll save time and money be- 
cause deep draws can be made in one operation. 


Chase sheet and strip come to you with clean 
surfaces ... and that means lower plating and 
polishing costs. We make certain that all Chase 
sheet and strip are free from oxides, dirt, grease 
and oil. 


Careful checking of gauge, surface and temper 
means you get the kind of brass or copper sheet 
or strip you need for your product. It pays to tH 
call your Chase jobber or your nearest Chase 
mill warehouse. 





Chase oe BRASS & COPPER 


WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation's Headquarters for Brass & Copper 





Albanyt Cleveland Kansas City, Mo. New York San Francisco 

Atlanta Dallas Los Angeles Philadelphia Seattle ‘ 
Baltimore Denvert Milwaukee Pittsburgh Waterbury ' 
Boston Detroit Minneapolis Providence 

Chicago Houstont Newark Rochester? (Tsales 

Cincinnati Indianapolis New Orleans St. Louis office only ) 
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Highlights 


OF THIS NEWEST FIBER GLASS OPERATION 


PLANT LOCATION—Shelbyville, 27 miles Southeast of Indianapolis, is 
served by the Pennsylvania and New York Central railroads. The location 
presents numerous advantages to many users of Fiber Glass. 


PRODUCTION FACILITIES—-The most advanced manufacturing processes 
and techniques are being employed to assure the production of Fiber Glass 
which meets the most exacting standards and requirements. 


PRODUCTS-—Two basic forms of Fiber Glass, each in a full range of 
grades and sizes, are being produced: 


SUPERFINE INSULATION—-Composed of fibers 
of exceptional fineness—from 3 to 20/100,000 
of an inch in diameter—providing greatest 
thermal and acoustical insulating efficiency- 
to-weight ratios, extraordinary strength, com- 
pressibility and resiliency. In all standard 
grades and sizes, or fabricated to specifications. 


si 
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YARNS, STRANDS AND ROVING—Continuous fila- 
ment fiber, twisted and plied to provide yarns 
of the weights and types required for electrical 
insulation and industrial and decorative fabrics. 
Roving, composed of continuous filament 
strands, bundled in parallel, and chopped 
strands, consisting of roving cut to lengths of 
14” to 2”, for use in plastics. 
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TECHNICAL ASSISTANCE—A staff of trained engineers is available to lend 
technical assistance in utilizing PPG Fiber Glass to maximum advantage 
in all applications, particularly those involving new fabricating methods 
and products. 


RESEARCH AND DEVELOPMENT-—A program of continuing research and 
development is established for the purpose of giving users of PPG Fiber 
Glass every future advantage, from refinements in manufacture to benefits 
in utilization. 


You may be able to realize important 
advantages in using PPG Fiber Glass. 
For additional information, please con- 


PPG FIBER GLASS Help Make tact Pittsburgh Plate Glass Company, 
Fiber Glass Division, 632 Duquesne 

Products BETTER, Way, Pittsburgh 22, Pa. ... or district 
SAFER, LIGHTER, STRONGER _ sales offices in Chicago, Detroit, New 


York, Washington . . . or the nearest 


PPG Warehouse. 


The Unique Properties of 


ct Re 
FIBER GLASS PAINTS ~- GLASS - CHEMICALS - BRUSHES - PLASTICS 
a JG) 


PITTSBURGH PLATE GLASS COMPANY 
















Snap that toggle switch. On go the lights. And sev- 
eral Central binder head screws are always there, 
protecting your lighting circuit. Pick up your 
phone and Central stainless fillister screws are on 
duty in the switchboard that routes your messages 
the Central way—efficiently. Yes, Central fas- 





teners are specified for better and faster assembly 
of these and all other types of electrical products. 
STANDARDS FROM STOCK 


SPECIALS TO ORDER 


Fact DELIVERIES... 





LOS ANGELES, CALIF. 


u Can Depend on Central’ 


" TEC Tihy 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 E. ELEVENTH ST., LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, N.H. 
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Cork-and-Rubber 
Gasket Materials 


made to meet government specifications 































You can get Armstrong’s gasket materials that meet each Send for 
this helpful 


gasket 


class of the principal government specifications covering 
cork-and-rubber gasket materials. These materials are 


listed below. 








manual 
Specification Material Specification Material 
MIL-G-6183 nein nr 
RG UROI sais oss NC-709 Type TE SORE: «oc. DC-167 
Type I Medium.... NC-710 Type II Medium... DC-100 Si 
Type I Firm....... NC-711 Type II Firm...... DC-113 You'll find up-to-date information 
are DkK-153 MIL-G-674T | 5.005 6is:6-0: Dk-149 on current government specifica- 
MIL-T-6841A..... signi : : : 
RK-304S tions and tentative SAE-ASTM 


specifications in “Armstrong’s Gas- 


For samples and additional data on the materials above, ee 
ket Materials. 


call your nearest Armstrong Industrial Division office. 
See Sweet's file for product designers. You'll find, too, in this 24-page 
manual, a lot of helpful information 
New cork-and-rubber compounds. Armstrong's Research on the design and use of gaskets. 
and Development Center is ready to develop new cork- Included are discussions of sub- 
and-rubber materials to meet new military requirements jects such as designing gaskets to 
as they arise. Please discuss your needs with your nearest reduce cost . . . practical tolerances 
Armstrong representative . . . or write. for resilient gaskets . . . designing 
flanges for efficient sealing, and 
Cork compositions. There is an Armstrong Cork Com- many others. 
position made to meet each of the classes under Federal 
Specification HH-C-576, as well as each of the grades 


under Specification MIL-C-16090. 


See “Armstrong’s Gasket Mate- 
rials” in Sweet's file for product de- 
signers. For a personal copy of this 
manual, write to Armstrong Cork 
Company, Gaskets and 
Packings Dept., 9511 Arch 


Street, Lancaster, Penna. 


Synthetic rubber compounds. Armstrong makes spe- 
cialized synthetic rubber compounds for critical uses. If 


you need an_ out-of-the-ordinary rubber compound, 





please discuss your requirements with your Armstrong 
representative. 





ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


moi 10, N. Y., 268 Spruce St. at Northern Boulevard, Telephone: 4-0131 ¢@¢ BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 
‘2490 @ CHICAGO 54, ILL., 13-136 The Merchandise Mart, Telephone: DElaware 7-0500 ¢@ CINCINNATI 2, OHIO, 301 Temple Bar Build- 
aoe PArkway 3220 e CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 1-7900 * 
“hi gn MICH., 10th Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 * GREENVILLE, S. C., 33 
— lace, lelephone: Greenville 3-5302 ¢@ LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
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your first source for 


S ALUMINUM IMPACT 


EXTRUSIONS 


— irk 
ee “SEE IT NOW” with Edward R. Murrow — CBS-TV every Sunday . . . brings 
eT the world to your armchair. Consult your newspaper for local time and channel. 
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ALUMINUM COMPANY OF AMERI 
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Facilities like these mean satisfaction with your source of supply— | 


























HIGH PRODUCTION from Alcoa facilities is THE ALCOA PLANT, located at Edgewater, New 
typified by this battery of impact-extrusion presses Jersey, indicates the large impact-extruding 
capacity available at Alcoa. All the services of 
design consultation, estimating, production and 
secondary operations are performed here. 


equipped with automatic trimming units. 





PRESSES OF ALL SIZES enable Alcoa to offer 


‘ - é : you facilities that permit free thinking in your 
@ Design help backed by technical literature, personal attention . 


of Alcoa sales engineers and the facilities of the world’s 
greatest aluminum research laboratories. 


engineering designs. 


@ 30 years’ experience in making impact extrusions; 64 years’ 
experience in working with aluminum. 


@ Ample capacity for large production runs and complete 
secondary operations such as flanging, flaring, beading 
and machining. 






Ask ALCOA first whatever you need 
in Aluminum 


Your local Alcoa sales office is head- 





quarters for “everything” in aluminum. 
SHEET, PLATE, FOIL Look for Alcoa under “Aluminum” in your 
classified phone book. 


7 ALUMINUM COMPANY OF AMERICA 


-L Gulf Building + Pittsburgh 19, Pa. 
TUBE, PIPE AND PIPE siaaeadianinitinteteeaiiiaeaee - ALCOA’S NEW PRESSES not only extrude the 


FITTINGS 





desired section but trim it automatically as well. 


ELECTRICAL CONDUCTORS PAINT PIGMENTS, FLUXES 


AND LUBRICANTS 


CASTINGS AND FORGINGS 








WIRE, ROD AND BAR 





EXTRUSIONS AND ROLLED OG FASTENERS AND SCREW 
SHAPES LZ MACHINE SPECIALTIES 
Q 


V/ 


| ALCOA ALUMINUM 
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Comparative Tests 
Show Superiority 
Of Internal Curing 


That heat-induced chemical polym- 
erization results in more thorough 
drying of insulating varnishes and 
does away with soft, tacky interiors 
is indicated by studies performed 
on test lids with various types of 
varnishes. These studies show that 
varnishes which dry chiefly by oxi- 
dation may remain soft and tacky in 
the interior, even after prolonged 
baking, while the internal curing 
type of varnish, which dries by 
polymerization, sets throughout 
after only a few hours of baking. 
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Varnish on this test lid—one of a type drying 
by oxidation—baked two weeks at 220° F., 
remained soft and tacky in the interior 
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Internal curing varnish on this test lid set com- 
pletely after only 8 hours baking at 212° F. 


Air Drying Varnishes 
Have Many Applications 


Air drying varnishes produced by 
Irvington Varnish & Insulator Com- 
pany find wide use both as a final 
coat on windings already impreg- 
nated with other types of Irvington 
varnish and as a means of protect- 
ing other types of electrical appa- 
ratus and improving appearance. 


These varnishes are also used as 
coatings on switch boxes, battery 
trays, conduit boxes, signal boxes 
and metallic surfaces in general. 
Varnishes are supplied in both 
black and clear types. A list of the 
major types is available on request. 


IRVINGTON 
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“Deep-Cure” Insulating Varnishes 
Give Outstanding Performance 


Finished Windings Combine High Dielectric, Mechanical 
Strength with Exceptional Resistance to Chemicals 


Insulating varnishes that cure throughout by heat-induced chemical polym- 
erization offer unusual service advantages, because this method of curing 
does away with wet, sticky interiors even in very deep windings. The 
exceptional degree of penetration of these varnishes and their complete 
solidification on curing combine to assure a thoroughly insulated, firmly 
bonded winding. These features prevent shorts caused by chafing of 
insulation resulting from the movement of adjacent turns. 
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Thorough impregnation and complete curing 
result from use of internal curing type varnish 
on these and many other types of windings 


Finishing Enamels Protect 
Windings Against Oil, Dust 


Insulated windings can be protected 
from the harmful effects of oil, 
moisture, chemicals, water and 
grease by means of a quick-drying 
coat of a finishing enamel. Formu- 
lated specifically for use as a finish- 
ing coat, Irvington Enamels are 
easily applied by brush and dry 
rapidly to a tough adherent film. 


Two major types are: No. 32 red, 
designed to give the fastest drying 
time consistent with good protec- 
tion under most service conditions; 
and No. 30 red, for especially severe 
service conditions.. 
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Easy to brush on, Irvington Red Enamels pro- 

tect windings from corrosive action and also 
improve dielectric properties 


In addition, these varnishes offer 
high dielectric strength, ranging 
from 1,700 to 2,200 volts per mil, 
depending on the particular type 
of varnish used. Specific formula 
tions are adaptable to a wide range 
of operating conditions, from sta 
tionary coils to high-speed rotating 
equipment, 


Chemical Stability 


All Irvington internal curing varnishes 
have good-to-excellent resistance to oil, 
moisture, acids and heat, and the majority 
of them have good resistance to alkalies 
as well. Because of this high degree of 
chemical stability, they are adaptable toa 
wide range of service conditions. Typical 
applications include high-voltage coils; 
radio and TV transformers; low, medium 
and high speed armatures; field coils; oil 
cooled transformers; relay coils. 


Production Procedures 


These varnishes are adaptable to a wide 
variety of application processes. The vac 
uum and pressure method is commonly 
used to assure the fullest degree of im 
pregnation of deep windings. The var 
nishes may also be successfully applied 
by dipping. Brush application is used 
between layers as coils are being wound. 
All of these varnishes are adaptable to 4 
variety of baking schedules. Their inter- 
nal curing properties permit application 
of multiple coatings with only short, pat 
tial curing bakes between coats. 
Internal curing varnishes are available in 
both black and clear types, and in for 
mulations that provide either considerable 
flexibility or high rigidity in the finished 
windings. In addition, Irvington’s Re- 
search Department is prepared to assist 
varnish users in evaluating the properties 
of varnishes for specific requirements of 
service performance, methods of applica- 
tion and baking schedules. 


[For further information, write the Sales Manager, Varnish Div., Irvington Varnish & Insulator Co., 9 Argyle Terrace, Irvington, N. 3] 
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Stratosphere Balloon 
Rises 13.71 Miles 


RAPID CITY, S. D., Nov. 11, 
1935 —Early this morning Cap- 
tains Albert W. Stevens and 
Orvil Anderson soared 72,395 
feet into the stratosphere, ex- 
ceeding all previous attempts. 
The flight was sponsored jointly 
by the National GeographicSoci- 
ety andthe U.S.Army Air Corps. 

The Explorer II, world’s larg. 
est balloon, took off fromgug 
ural bowL in the Blagg 


Hil 


FIRST IN PREFERENCE 


When the stratosphere balloon Explorer IT made 


its epic flight in 1935, Fansteel had been known 
for more than 11 years as a supplier of depend- 
able rectifiers. Every year, more and more man- 
ufacturers express their preference, not only for 
Fansteel Selenium Rectifiers, but for the friendly, 


helpful . . . . Dependable Rectifvers 
ul engineering service that goes with them. 
22204 " : =a Since 1924 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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wunt_ Lite-Lines, 
REALLY DELIVER 1S MORE SERVICE...LESS SERVICING 
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modern 


Both Life-Line motor and Life-Linestarter are 
space stretchers. The reason? Compactness. They 
are smaller, lighter than most conventional types 
... can be installed in close quarters where others 
can’t be accommodated. 

Notice that the motor has no grease cups or 
fittings. It’s pre-lubricated . . . needs no further 
lubrication. This means you can cramp it into 
close quarters, forget greasing channels and 
nipples brought to outside of machine. Just 
install it in “hard-to-get-at” locations and forget 
it! The way to grease a modern motor is don’t. 

A check of the Life-Linestarter will show you 
all parts can be removed straight from the front. 
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See the space 
you save with these 





No need to allow extra work room for servicing. 
Further, wiring is straight through. You get 
simplified wiring, shorter leads. And you can 
have two electrical interlocks without increasing 
starter width. This means, smaller cavities and 
more compact cabinets. 

These features give you the most advanced 
designed equipment available today. Built 
to match the modern advancements you 
build into your equipment. But get complete 
data. Ask your Westinghouse representative for 
latest information, or write Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-21692 
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Silicone rubber coated glass cloth 


Do you have an application where rubber-like proper- 
ties must be retained for long periods of time under 
extremes in temperature? Silicone Rubber Coated Glass 
meets these rigid requirements. 

This tough, flexible material is suitable for use over 
a temperature range of —70° F to 400° F and is resist- 
ant to thermal shock. It will not crack, become brittle 
or deteriorate in service at high or low temperatures, It 
offers good resistance to hot lubricating oils and most 
chemicals. 


Silicone Rubber Coated Glass Cloth is ideally suited 


class H 
insulation 


for extreme temperatures 


for seals, diaphragms and gaskets. One of its unique 
properties is the fact that it does not stick to metal parts 
when used for gaskets. It requires no scraping or peel- 
ing during disassembly. 

In addition, this Class H insulation possesses good 
dielectric strength and low power factor. It can be used 
over a wide frequency range in many electrical appli- 
cations. 

Write today for complete information about Silicone 


Rubber Coated Glass Cloth and other electrical in- 


sulating materials. 


MICA Yeaulealer COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOID® (Laminated Plastic) « MICANITE® (Built-up Mica) * EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA 
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MAIL C COUPON 





[] Enclosed are ee 
fications—all ready ee your final assembly operations. : : Quote on......... (Quantity) Heldor “PACKAGES” t 
Don’t buy just cans... don’t buy just terminals... §C. Send new Heldor Bushing Catalog. i 
buy the Heldor complete “PACKAGE”... and SAVE! a | game. Ses Lae wees eticies i 
t : 
| Send specifications of your present can and terminal 4 pen *! , 


assemblies. LET HELDOR'S QUOTATION ‘ON THE “PACKAGE” eee 
PROVE HOW IT CAN SAVE YOU PLENTY! : B city Oh St ys lcs Zone.... State. 


HELDOR MANUFACTURING NG 





Division of HELDOR BUSHING & TERMINAL CO., INC. 
225 Belleville Avenue, Bloomfield, New Jersey | 
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| ALL GRIP! 


What drive provides 
positive synchronized 


power transmission 


—but requires no lubrication ? 


OV i a aete 


GILMER “TIMING” BELT DRIVE 


Industry’s Newest Power Transmission Medium 


ERE’S the designer's dream come true—a 
positive drive that can’t slip or creep... 
is light, strong, compact... yet does not require 
lubrication. And that's not all! This revolutionary 
tooth-grip belt drive transmits constant angular 
velocity .. . operates at very low noise level... 
and can be designed to eliminate all backlash. 
Belt speeds in excess of 15,000 f.p.m. are 
practical. Capacities range from 1/50 to 
approximately 300 horsepower. 


A single layer of high-tensile-strength steel cable, 
embedded in a thin layer of oil- and heat- 
resistant neoprene, gives the ‘‘Timing’’ Belt its 
amazing strength and extreme flexibility. This 
cable does not stretch... requires no take-up 
.. makes fixed-center drives practical. Pitch 
can be made to suit any exact length require- 
ment. No initial tension is needed, since the 
“Timing” Belt's teeth engage the axially cut 


grooves in the pulleys and eliminate reliance 
on frictional grip. This means lighter bearing 
loads... less costly bearings. 


Consider how this unique combination of fea- 
tures sweeps away previous restrictions in 
designing ... permits major improvements and 
savings! No wonder the number of machines 
and appliances equipped with Gilmer ‘“Timing’”’ 
Belts now runs into the hundreds of thousands! 


Gilmer engineers will gladly help you apply the 
“Timing” Belt Drive to any of your mass-pro- 
duced products requiring transmission of power 
or synchronization of motion. (The belt can also 
be used as a functional part, such as a 
positive-speed conveyor.) Forward detail 
drawings, operational and other pertinent data, 
including probable quantities. Illustrated 
brochure available. 
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l By adopting the “Timing’’ Belt Drive as 
® original equipment on their narrow fabric 
loom several years ago, Crompton & Knowles 
obtained a quiet drive . . . eliminated drive lubri- 
cation, lubricant guards and a clutch 
arrangement consisting of more than 30 parts. 
Replacement of a heavy, cast-iron, driven gear 
by the light magnesium “Timing” Belt pulley 
also eliminated need for an outboard bearing. 


The “‘Timing’’ Belt Drive on the 
# Cummins Sander-Saw (shown with 
cover removed) presents no oil-stain 
hazard to new woodwork... elimi- 


~ 


A 
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nates slippage... applies friction where it's 
wanted: on the sander drum! Drive is light, 
compact, capable of withstanding frequent 
sudden starts and stops. 


View of under-side of one of several makes 
# of electric sewing machines equipped with 
“Timing’’ Belts. ‘‘Timing’’ Belt Drive maintains 
precise synchronization between upper or arm 
shaft and lower or hook-driving shaft... requires 
no messy lubrication ...stands up under con- 
tinuous, sudden starting and stopping. On 
thousands of commercial sewing machines, 
“Timing” Belts are still going strong after more 
than 5 years of continuous service. 
*Reg. Trade-mark 


GILMER “TIMING” BELTS ARE NOW PRODUCTS OF 


S¢iras; NEW YORK BELTING & PACKING CO. 
% 


9 America’s Oldest Manufacturer of Industrial Rubber Products 


4, 
We ° 1 MARKET STREET—PASSAIC, NEW JERSEY 
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What drive provides 
positive synchronized 


power transmission 


—but requires no lubrication ? 


Only the 


GILMER “TIMING” BELT DRIVE 


Industry’s Newest Power Transmission Medium 


ERE’S the designer's dream come true—a 
positive drive that can’t slip or creep... 
is light, strong, compact. . . yet does not require 
lubrication. And that's not all! This revolutionary 
tooth-grip belt drive transmits constant angular 
velocity . . . operates at very low noise level... 
and can be designed to eliminate all backlash. 
Belt speeds in excess of 15,000 f.p.m. are 
practical. Capacities range from 1/50 to 
approximately 300 horsepower. 


A single layer of high-tensile-strength steel cable, 
embedded in a thin layer of oil- and heat- 
resistant neoprene, gives the “Timing’’ Belt its 
amazing strength and extreme flexibility. This 
cable does not stretch... requires no take-up 
... makes fixed-center drives practical. Pitch 
can be made to suit any exact length require- 
ment. No initial tension is needed, since the 
“Timing” Belt’s teeth engage the axially cut 


grooves in the pulleys and eliminate reliance 
on frictional grip. This means lighter bearing 
loads... less costly bearings. 


Consider how this unique combination of fea- 
tures sweeps away previous restrictions in 
designing ... permits major improvements and 
savings! No wonder the number of machines 
and appliances equipped with Gilmer “Timing’”’ 
Belts now runs into the hundreds of thousands! 


Gilmer engineers will gladly help you apply the 
“Timing’’ Belt Drive to any of your mass-pro- 
duced products requiring transmission of power 
or synchronization of motion. (The belt can also 
be used as a functional part, such as a 
positive-speed conveyor.) Forward detail 
drawings, operational and other pertinent data, 
including probable quantities. Illustrated 
brochure available. 
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NO SLIP! 


l By adopting the “Timing’’ Belt Drive as 
® original equipment on their narrow fabric 
loom several years ago, Crompton & Knowles 
obtained a quiet drive . . . eliminated drive lubri- 
cation, lubricant guards and a clutch 
arrangement consisting of more than 30 parts. 
Replacement of a heavy, cast-iron, driven gear 
by the light magnesium “Timing’’ Belt pulley 
also eliminated need for an outboard bearing. 


The ‘“‘Timing’’ Belt Drive on the 
« Cummins Sander-Saw (shown with 
cover removed) presents no oil-stain 
hazard to new woodwork... elimi- 
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nates slippage... applies friction where it's 
wanted: on the sander drum! Drive is light, 
compact, capable of withstanding frequent 
sudden starts and stops. 


View of under-side of one of several makes 
# of electric sewing machines equipped with 
“Timing” Belts. ‘‘Timing’’ Belt Drive maintains 
precise synchronization between upper or arm 
shaft and lower or hook-driving shaft... requires 
no messy lubrication ...stands up under con- 
tinuous, sudden starting and stopping. On 
thousands of commercial sewing machines, 
“Timing’”’ Belts are still going strong after more 
than 5 years of continuous service. 
*Reg. Trade-mark 


GILMER “TIMING” BELTS ARE NOW PRODUCTS OF 


NEW YORK BELTING & PACKING CO. 


America’s Oldest Manufacturer of Industrial Rubber Products 


1 MARKET STREET—PASSAIC, NEW JERSEY 
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UNBRAKO SQUARE HEAD SET SCREWS 


are consistently strong self-lockers 


Heads that will not twist off and points that will 
not work loose are UNBRAKO features. These 
screws are particularly useful in severe service 
applications and on high speed, vibrating equip- 


UNBRAKO SOCKET SCREW DIVISION 


as 





ment. Write for your copy of UNBRAKO Standards. 
STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


Standard points are self-locking knurled cup and half dog. Standard 
sizes are \%" to 1”. They are available from distributors’ shelves. 


JENKINTOWN, PENNSYLVANIA 
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OILITE Finished Machine PARTS 
Assure YOU 


% No Tooling on Your Part. 
%& Fast Delivery (Normally two (2) to six (6) weeks). 
% Accurate Parts (Machine Tool Tolerances). 
% Low Cost (Less than Machined Parts). 

% An Engineered Product. 

% Greater Freedom in Design. 

%& Broad Range as to Size and Materials. 

%* Consultation with Field Engineers. 


%* The Benefit of 
More than Twenty (20) Years of 
Powder Metallurgy “KNOW-HOW.” 


We are told =“‘OILITE is the Favorite”’ 


AMPLEX MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


oy eM ey are a eye ee a 
ee RR Aiea ae enue) 1a ue 


Copyright 1952—The Chrysler Corp. 
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CUT HIGH TEMPERATURE BEARI 
FAILURE WITH DOW CORNING 44 
SILICONE GREASE 


in open and single shielded bearings 
designed for high temperature operation, 
Dow Corning 44 Silicone Grease has 8 to 10 
times the life expectancy of conventional 
greases. It gives lifetime lubrication in per- 
manently sealed bearings. 


mail this coupon Vy 


Dow Corning Corp., Dept. AE-23,Midland, Mich. 
Please send me 


Catalog of Class H Insulating Materials. 
List of Class H motor repuir shops. 


Data on Silicone Grease for motor bearings. 
32-page booklet entitled “What's A 
Silicone?” 


I eccentrics 
Company 
Street 


Ti ccnsctintniaisieecsaneaa 
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make motors last longer 


toy for the 5 hp hot-ingot conveyor motor at The 

> Inteld Metals Corporation in Waterbury, Conn. 

logged on a 20-second cycle, it never gets up 

» speed. An unending procession of freshly- 

yured ingots at 600° to 2100° F passes within 

a few feet of it. The quenching system keeps it 
5 enveloped in clouds of steam. 


“The motor used to fail at least every 3 weeks. 
~ Rewinding with Class A insulation cost about 
w’ $109. Down time and lost production expenses 
were about the same. 


Two years ago the motor was rewound by the 


Electric Motor Repair Company of Waterbury 
with Dow Corning Silicone (Class H) Insulation. 
The initial cost was higher—approximately $235 
—but the motor has not failed since. Based on 
the 3-week service life of Class A, that means 
Class H has paid for itself over 30 times, saved 
$3471 in rewind costs alone. 


That kind of performance in thousands of installations has proved that 
Dow Corning Silicone Insulation has 10 to 100 times the life expectancy 
of the next best class of insulating materials; increases the power pound 
ratio in electrical equipment by as much as 50%. 


DOW. coRNIe 7 CORPORATION 


Atlanta + Chicago + Cleveland + Dallas * New York * Los Angeles +» Washington, D.C 
In Canada: Fiberglas Canada Ltd., Toronto + In England: Midland Silicones Ltd., London 
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There’s gold for you 


Superior Steel 
CORPORATION 


CARNEGIE, 


PENNSYLVANIA 


in “them thar” ¢ ay Q 
Ae é 


CLAD METALS 


Prospecting for more profitable product fabrication? 
You're in luck when you find how SuVeneer Clad 
Metals pan-out on your applications . . . in savings of 
expensive non-ferrous materials, in ease of fabrication, 
and in improved product performance. SuVeneer Clad 
Metals are composites of genuine copper, or brass, or 
nickel, bonded inseparably to plain strip steel on one 
or both sides. @ You save from 70% to 80% of the solid 
strategic metals, while enjoying a// their surface advan- 
tages. Write! 











SKILLED HANDS and specialized electrical knowledge 
you can use-Now / 


Finding it tough to recruit trained emplovees? 
To locate additional floor space and equipment? 
If so, these hands may hold the solution to many 
of your problems. 

For if part of your increased production con- 
sists of intricate assemblies or electrical appara- 
tus, you can subcontract the work to us. And 
you'll get what you want... when you want it 
.. at low cost. 

In a normal month, our people make, process 
and painstakingly inspect over 15,000,000 parts 
in fabricating the heating elements, switches, 
selectors, controls and TV antennas which 





are our standard products. 

So our hands are adept at manipulating 
tweezers, screw drivers, welding torches and 
calipers; at positioning, Disentins, drilling, 
tightening and other operations necessary for 
high-speed precision production. 

We have modern punch presses, spot welders, 
wire bending machinery and complete plating 
and finishing equipment. We have adequate 
space to produce your parts. And—we have 
open time NOW! 

So take advantage of our facilities. To find 
out how Ferro can help you, write, wire or phone! 


FERRO ELECTRIC PRODUCTS, INC. 
Co ubridiary yf Fer Coporidiion 





KIRKLAND, ILLINOIS 
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THE BASSET HOUND, a hunting dog, 
is famous for his keenness of scent. 
The ears are long enough to fold 
over the tip of the nose and heavy 
dewlaps hang from a short power- 
ful neck. The short legs are capable 
of tireless action. 


“Pedigree” is a Fancy Name for“Quality” 
_,..in Bassets or in Boxes 





The beeugutng to tome cay fnwen the semmrde of the Amestons Kamee! Clob 
te wteneee whewwel, the Official Gaal te alllined hevete thie tet day of Decoume?, 280 - 








A in both cases, it’s earned by know- 
ing and controlling every step in de- 
| velopment, right up to the finished article. 


| UNION traces the ancestry of its corru- 

, gated containers all the way back to Union- 

owned forests . . . controlled through every 
step of manufacture in Union mills (largest 
in the world) and right up to the shipping 
of Union boxes to your plant. 


That earns a pedigree for Union boxes, 
because you know you can depend on every 
shipment being up to the same high stand- 


ards. You can reduce breakage, pilferage, 
returns. 


Union Carbide and Carbon agrees, and 
ships its nationally known Prestone Anti- 
Freeze all over America in Union’s pedi- . : fro nts oun 
greed boxes—just as hundreds of other be Seana 
famous firms do. 





Dependable Packaging Since 1872 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA * CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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“We expect a lot from|t 


Sa TTTiT 


Here, springs and caps are made up 
into complete spring assemblies . . . 


Then the springs are fastened to the 
bottom of the shipping crate .. . 


And the typewriter base is secured to 
the shipping crate bottom . . 


Then the entire unit*is crated. Springs 
are the only cushioning used. 
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says UNDERWOOD CORPORATION, world famous typewriter manufacturer 


J NDERWOOD is so quality-conscious 
U that they use a spring-cushioned 
packing crate for every typewriter 
shipped out of the country. 

“These cushion springs have to be 
good,” says Underwood, “because we use 
no other protective cushioning. Spring 
failure might result in broken castings, 
and delicate adjustments would cer- 
tainly be thrown out of kilter. It would 
entail the costliest of repair jobs.” 

But Underwood has been using es- 
sentially the same American Quality 
Springs for over 40 years, and com- 
plaints are so rare that they are negli- 
gible. This is real spring service, espe- 
cially when you consider that the type- 
writer goes by truck and rail to a ship- 
ping port, then is loaded aboard a 
freighter, unloaded, then shipped by 
rail, truck or, in some countries, very 








TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS ° 


oe WOT Te ES 
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these American Springs” 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-§ American Quality Springs 


a ee 


frequently donkey cart to some interior 
town. . 

As Underwood puts it, “The cushion 
springs must absorb unbelievably rough 
handling, jostling and drops. But we 
have a good reputation for damage-free 
arrivals.” 

Why not consider tough American 
Quality Springs like these for your prod- 
uct? We are prepared to furnish any 
size, any grade of steel, any quantity. 
And if you are contemplating a new 
design, call in our spring design engi- 
neers now. They’ve encountered just 
about every problem in the history of 
spring-making; and they’ll be sure to 
give you a quality spring at a cost you 
never thought possible. Call your near- 
est District Sales Office or write to 
American Steel & Wire Division, Rocke- 


feller Building, Cleveland 13, Ohio. 


Feng, 
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electronic connections 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


The safety of a plane, the effectiveness of 
a battalion, or the success of a bombing 
mission may depend on this tiny beryllium 
copper part, which measures only %e inch 
in length— one-twelfth the size shown here. 


Contacts like this are used in miniature 
tube sockets for radar, communications 
and other electronics equipment. Every 
day thousands of these contacts are 
stamped out at high speeds on pro- 
gressive dies.* 


The men who design our military equip- 
ment are well aware of the old saying 
“For want of a nail, the shoe was lost”... 
and consequently the battle. The specifi- 
cations, the load and test requirements, 


are exacting. Contacts must excel in 
spring properties, in resistance to both 
corrosion and relaxation, in electrical con- 
ductivity. They must not be subject to 
vibrational fatigue and must withstand 
wide variations in temperature. There is 
one metal which possesses all these essen- 
tial characteristics to a high degree— 
Berylco beryllium copper. 


Unique properties, such as combination 
of great strength and electrical con- 
ductivity, make this versatile alloy as 
important in the manufacture of peacetime 
products as of those for defense. We invite 
you to take advantage, in your plans for 
the future, of the technical knowledge 


*Data supplied by John Volkert Metal Stampings, Inc., Queens Village, L. 1., N. Y. 


acquired by the world’s largest producer 
of beryllium copper. Write or telephone 
any of the offices listed below. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is con- 
tained in a series of technical bulletins, 
published monthly. To receive your 
copy regularly, write on your busi- 
ness letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY WITH 
BERYLCO BERYLLIUM COPPER 


Sample material available for testing purposes 


BERYLCO} TH+E BERYLLIUM corporation 
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DEPT. 2K, READING 5, PENNSYLVANIA 
New York - Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 
Representatives in principal world-trade centers 


ELECTRICAL MANUFACTURING 





NOV 








ee ent 


fo suit your requirements 


| fastener users have long known they can call 
on Lamson & Sessions for almost any fastener product. For Lamson 
makes one of the most complete lines in the industry. 















But did you know that many Lamson products are available 
in brass, bronze and aluminum alloys, as well as steel? 


Yes, Lamson’s complete line means just that... even to 
a choice of materials. 


True, not a// Lamson fasteners are immediately 
available in a// these materials, but you'll be 
surprised how many are. 


So make it a point to check with 
Lamson for a// fasteners in any 
material. Chances are we can 

| service you from stock. 





STEEL BRONZE ALUMINUM 
' ALLOY 
\- 
by 
ir 
. The LAMSON é& SESSIONS Co. 
1971 West 85th St. * Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham « Chicago 
Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 
- MACHINE SCREWS SEMS TAPPING SCREWS CAP SCREWS 
" Precision made for Pre-assembled Choice of round, “1035” Hi-Tensile 
fast economical lockwashers on pan, truss, flat oval, Heat-treated steel. 
assembly. tapping and mo- hexagon and Phil- 
chine screws. lips heads. 
“e= SQUARE AND HEX LOCK NUTS “1035” 
2) MACHINE SCREW etn nae, posing cays SET SCREWS 
NUTS tion proof. Can be ei eA em Cup point type, 
e Snett Mitbind het P num and stainless 
es ania aul , used repeatedly. steel. hardened and 


punched. 
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SEND COUPON } 
: Allis-Chalmers Mfg.Company | 
; Milwaukee 1, Wisconsin ; 
: Please send me more information ; 
st on Allis-Chalmers coordinated 

: equipment. ' 
+ (J Motors — Bulletin 52B6052 { 
+ (J Control—Bulletin 14B7132 } 
1 (] Texrope V-belt Drives — : 
: Bulletin 20B6051 : 
are 
errr 
1 ‘ 
a a t 
. Title : 
' ' 
ES a ee 5 
& Company & 
t ' 
' ' 
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4 ‘ 
AE 5 
; City and State : 
; A-3869 


54 








MOTORS — From 1, hp up. Types in- 
clude single and multi-speed squirrel-cage, 
dc, wound-rotor and synchronous. Enclos- 
ures include drip-proof, splash-proof, total- 
ly-enclosed, non-ventilated, totally-enclosed 
fan-cooled and explosion-proof. Totally- 
enclosed and explosion-proof motors built 
in famous finned design which greatly re- 
duces cleaning problems and costs, or in 
the tube-cooled design which gives the same 
maintenance savings in the larger sizes. 

Designs for specialized purposes include 
gearmotors, vertical hollow shaft motors 
and textile motors. In addition to this wide 
variety of standard motors, Allis-Chalmers 
will design and manufacture a special mo- 
tor for almost any purpose. 








TEXROPE DRIVES — The original mul- 
tiple V-belt drive and still the most com- 
plete line of V-belt drive products in the 
industry. Belts include famous Super-7 
V-belts, high capacity belts with 40% more 
pulling power than standard belts, oil-re- 
sisting belts, static-conducting belts and 
special belts for wide range variable speed 
drives. All standard Texrope belts except 
the smallest are made with the exclusive 
grommet design. 

Constant speed sheaves include Texsteel 
sheaves and Magic-Grip easy mounting 
sheaves in a complete range of sizes. Vati- 
able speed sheaves include Vari-Pitch 
sheaves for stationary and motion control 
and the Vari-Pitch automatic sheave. Fot 
extremely wide speed ranges, the V ari-Pitch 
speed changer is available. 


ELECTRICAL MANUFACTURING 











From Power Line to Driven Shaft 


7* CAN SAVE TIME, SAVE WORK, be sure of your power train 
design when you use coordinated components from Allis- 
Chalmers. For Allis-Chalmers can supply you with control, motor 
and Texrope V-belt drive for your machine . . . all of integrated 
design and manufacture. 


UNIT RESPONSIBILITY 


By using Allis-Chalmers coordinated drive components, you save paperwork 
and the time required to match parts from different sources. More important, 
you know that the components will fit together properly. And you don’t have 
to worry about passing the buck on service. Allis-Chalmers stands behind the 
complete drive. 


ENGINEERING HELP 


Every Allis-Chalmers representative is an experienced engineer who can give 
you the kind of help you need in selecting the best drive for your machine. And 
this team of field experts -is backed by a large factory engineering staff. 





CONTROL — There is an Allis-Chalmers 
control to meet every requirement of motor 
Operation through the complete range of 


motor sizes. Manual and magnetic, revers- sa | “CERTIFIED - SERVICE-- ---- A 
im - non-reversing, across-the-line and Allis-Chalmers continues to serve you after the sale with-97- Certified Service 
he a oe Shops located in every industrial area in the country. Certified Service Shops 
1 are avallabDie in ; 
any number of positions and in all com- are carefully selected independent shops that use only factory approved parts 
t binations. Accessory control equipment and methods in servicing Allis-Chalmers equipment. 
7 includes dc contactors, timing relays, con- 
tactors for heavy duty starting and rotary Texrope, Texsteel, Magic-Grip, Vori-Pitch, and Super-7 are Allis-Chalmers trademarks. 
] control switches. 
6 
i- 
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TAYLOR VULGANIZ ie 
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Here’s a production man’s dream—a uniform easy-to-work In the 
material that can be readily machined in any manner in which railroad 

it is possible to machine metal. Yes, Taylor Vulcanized Fibre, fie ld 

which weighs only half as much as aluminum, is a real time ” 

and trouble saver for production men in nearly every branch Rail-joint insulation—which must with- 
of the manufacturing industry. stand, year-after-year, the brutal pounding 
And another advantage in using this workable material is that of locomotive and car wheels—offers con- 
it is available in numerous forms including sheets, strips, clusive proof of the inherent “toughness 


rods, and rolls, and in a wide range of sizes and thicknesses. of Taylor Vulcanized Fibre. 


When production schedules call for the purchase of fabricated This 62-page fact-filled 
parts, made to your specifications, Taylor can furnish them, Taylor Catalog describes 


s x how the many Taylor Lami- 
too—on time—ready for your assembly lines. 


nated Plastics are made, 
It will be well worth your while to get all the facts about how and when they're used, 


Taylor Vulcanized Fibre. You may find new ways and means and more important, how 
to use it in making your products better, faster, and cheaper. bwin 
Let us also give you the details about other Taylor products, iii. dl: Malet: ae 
such as Phenol, Silicone, and Melamine Laminates, as well Write today for a copy of 
as Taylor Insulation. Catalog EM11. 


rials to make your product 





SINCE 18901 


TAYLOR FIBRE CO. 


ly yt NORRISTOWN, PA.* LA VERNE, CALIF. 


LAMINATED . 5 6 2 2-8 2+ 6 ® . . . . . . . ° ° a a a . 
PLASTICS PHENOL, SILICONE & MELAMINE LAMINATES « FABRICATED PARTS 


VULCANIZED FIBRE » TAYLOR INSULATION 
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We've | heen solving automatic control problems 


for [sat 


Take one part of the fantastic, mix thoroughly 
with Ford’s engineering and production ability, and 
you've got the answer to another “impossible” 
automatic control problem. That has been the 

sum and substance of the Ford Instrument Company 
since 1915. 








Controlling guided 
missiles in flight ~ eat . ‘ 
Stabilizing a gun on a bouncing tank or a ship’s 


plunging deck; governing the unique movement of 
a torpedo; keeping a pilot informed of his 
whereabouts at all times and in all weather — 





Ford found the answer! 


From the more than 16 acres of floor space that 


make up the engineering and production facilities 
Knowing your whereabouts 


: of the Ford Instrument Company, come the 
under all circumstances 





mechanical, hydraulic, electro-mechanical and 
Stabilizing the guns electronic instruments that bring us our 
on bouncing tanks “tomorrows” today! Research, development, 


™~, design and production are being applied to control 
problems of both Industry and the Military. 










FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 





Shooting down jet planes 
An opportunity for from the unstable decks of ships 


able engineers 


Build a future for yourself as 
an engineer at Ford. If you 
qualify there’s a_ lifetime 
Opportunity on automatic 
equipment design with the 
top name in automatic con- 
trol. Write for our inferma- 
tive, illustrated brochure. 


Directing torpedoes against surface craft 
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for users of NICKE 


Coiling nickel-chromium wire for use as electrical heating 
elements is by no means a simple, cut-and-dried job. In the 
first place, all nickel-chromium resistance wires are inherently 
quite sensitive to work-hardening. That is, they become hardened 
and strengthened rather easily when bent, stretched, or other- 
wise deformed beyond their elastic limits. And secondly,whether 
coiling is done on automatic machines or by hand-machine 
methods, it is difficult to maintain uniform cold-working through- 
out the operation due to the many human and mechanical 
variables involved. Yet these factors must be effectively and 
constantly controlled in order to obtain the required uniform 
stretch in the finished coil. 


We at Hoskins are long experienced in making good nickel- 
chromium resistance wire. We’re experienced, too, in shaping 
such wire into coils. And we believe that what we’ve learned 
over the past 42 years can be of help to you in producing more 
and better coils quickly, efficiently, economically ... with a 
minimum waste of wire. 
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PROPER WIRE TEMPER is an 
important factor in making 
‘iim, 2004 COils . . . because the 
— temper of a wire is its resist- 
ance to bending . . . and coiling is, in 
fact, a continuous bending operation. 
Nickel-chromium wires, even when sup- 
plied in hard-drawn condition, are still 
much too “soft” to have a true “spring 
temper.” And yet, very soft wire is not 
the most desirable for coiling due to its 
greater susceptibility to work-hardening,. 
From our own coiling experience, we 
have found that the most desirable 
temper for coiling is something just a 
little stiffer than dead soft. And, unless 
otherwise specified, Hoskins Chromel 
Resistance Wire is always furnished at 
this proper “coiling temper.” 





When yor tl 


think of 





THE COIL RATIO... that is, 

the relation between the in- 

¢ side diameter of the coil and 

the diameter of the wire... 

tells a lot about how easy or how difficult 

the coil will be to produce. For example, 

if the ratio is 2:1, the coil will be very 

difficult to make and almost impossible 

to remove from so small a diameter 

arbor. On the other hand, if the ratio is 

15:1 or more, the coil will be flimsy and 

extremely difficult to handle. In our ex- 

perience, we have found that good coils 

are easier to make when the coil ratio 
is held between 3:1 and 8:1. 


Prd in a series of advertisements 


designed to help you get more from 
your Resistance Wire Dollar. 


THE BENDING RADIUS of the 
wire as it shapes itself intoa 
coil has a great deal to do 


hy 
My 
7 


with the amount of work- 
hardening produced. The smaller the 
arbor diameter, the greater the amount 
of stretching or cold-working at the out- 
side of the bend. The arbor diameter 
does notautomatically establish the bend- 
ing radius, however. Rather, this is fixed 
by the amount of tension applied to the 
wire as it is bent around the arbor. 
Thus, for trouble-free coiling, tension 
should be constant and should permit 
normal conformity of wire to arbor. 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVENUE 


DETROIT 8, MICHIGAN 


NOW AVAILABLE to users 
of nickel-chromium 
wire—A new illus- 
trated booklet devoted 
exclusively to the basic 
factors involved in hand 
cotling operations. Send 
for your free copy today. 
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THE ORIGINAL NICKEL-CHROMIUM HEATING ELEMENT WARE 
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KELLER 16C NUT SETTER 


This is the tool used for assembling fire extin- 
guishers as shown in the large illustration. Send 
for Bulletin No. 613 describing this and other 
Keller pneumatic screw drivers and nut setters. 


Ingenious application of Keller 16C Nut Setter 
boosts output from 22 to 53 units per man-hour 


At one end of a cylindrical 
fire extinguisher is a threaded 
safety plug. At the other, a 
threaded release valve. Each 
must be tightened accurately 
to a different torque. 


Formerly each cylinder was 
clamped in a vise while two 
men hand-torqued the fit- 
tings. Their combined output 
was 44 units an hour—22 per 
man-hour. 


The present assembly meth- 
od is illustrated above. Fittings 





Compression 
Riveters 


Air Hammers 


Screw Drivers 
& Nut Setters 


TOOL 


Air Motors & 
“WD Special Tools 


for two cylinders are started 
by hand, and the safety plugs 
set into built-in table sockets. 
Then pressure on a pedal valve 
closes the vise on the two cyl- 
inders, and at the same time 
sets the line air pressure at 52 
psi. The Keller wrench is ap- 
plied, automatically running 
down the release valves at the 
top of the cylinder to 550 
in. /lb torque. 


Opening the vise with the 
pedal valve also changes the 
air pressure to 22 psi, so that 


 RELLER 
VP ccccnniddee (ood 


COMPANY, 


GRAND 


a second application of the 
wrench rotates the whole cyl- 
inder and tightens the safety 
plug at the bottom to exactly 
100 in. /lb torque. 


With this equipment, one 
man now assembles 53 units 
an hour—240% of the former 
production rate. 


Perhaps your near-by Keller 
application engineer can help 
YOU make substantial sav- 
ings in production time. Have 
you talked with him lately? 





HAVEN, MICH. 


ELECTRICAL MANUFACTURING 





for lowest cost 


precision bronze bearings in production quantities 


uss GRAMIX 


These typical GRAMIX precision bronze bearings, with tolerances as close as .0005, 
are produced at a considerably lower cost than identical machined parts—in fact, in quantities of 
10,000 or more, you can buy these bearings for your applications at the prices shown. 


The average die cost for these bearings is about $300; but, since we have produced 
literally millions and millions of these bearings, we have dies available for more than 132,000 
size and shape variations. This great number of die combinations available to you 
without cost to meet your specifications. 












GRAMIX sintered-metal bearings cut production costs 

because they have precision tolerances consistently maintained 
by accurate production control. Maintenance 

costs are lower because the inherent porosity, filled 
with a lubricant, assures positive operation. For 
complete information on how GRAMIX can 

save you money, write us today. 
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THE UNITED STATES GRAPHITE COMPANY 
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Ultra high speed stops and starts 


of Warner Electric Clutch-Brake... 


Robert Reiner Tricot knits finer cloth 


WARNER 


electric 
motion control 


~ “a 


quick solution to high speed, 
stop-start problem 


easily incorporated into 


machine design 


eliminates wear take-up 


adjustments 


simplifies automatic, electric 


control 


Like your automatic washing machine or clothes drier, 
today’s fine machinery is automatically controlled! 

This Robert Reiner Tricot machine, for example, 
knits finer cloth for lingerie and gowns because it 
can stop faster . . . start faster . . . and think faster with 
instant, automatic control of the Warner Electric 
Clutch-Brake! 

This machine requires ultra high speed clutching and 
braking of precisely synchronized machinery to elim- 
inate stop marks in the cloth. Warner engineers recom- 


electric clutch-brake 


mended an over-excitation control circuit (using higher 
than rated voltages to speed initial flux build-up in the 
clutch and brake magnets) to cut time lag to a fraction 
of a second! Result is easier, faster, automatic control 
and finer quality knitting. 

Warner electric motion control offers new opportunities 
in design, operation and control of all types of heavy 
or light machinery, for clutching, coupling, braking, 
tensioning, controlling speed, rapid cycling, indexing 
and synchronizing motions. Your inquiry is invited. 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL MANUFACTURING 





Special Warner over-excita- 
tion Control Unit speeds initial 
build-up of magnetic flux in 
clutch and brake magnets for 
split-second starting and stop- 
ping of drive shaft. Automat- 
ically switches to standard 90 
volt direct current for holding. 


Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and operation. 
There are only two main parts, an armature and magnet. 
Operation is by electro-magnetic, instantaneous engage- 
ment and release of friction surfaces. Torque ratings are 
extremely high for small size and light weight. No 
coasting or slipping when “‘locked in.”’ Easily designed 
into original equipment. Readily adapted to automatic 
cycles and remote control by limit switches, relays, 
electric-eyes, pushbuttons, etc. Rate of application 
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Warner Electric Clutch-Brake is com- 
pactly mounted between the machine 
casting and drive pulley. Needle 
down stopping is automatically accom- 
plished through interconnected clutch 
and brake. Brake automatically re- 
leases after Knitter stops, permitting 
manual adjustments by the operator. 


eS 


Model RT4 Tricot Knitting Machine, manufactured 
by Robert Reiner, Inc., Weehawken, N. J., flat knits 
tricot cloth used in lingerie, gowns and other quality 
garments. Eliminating stop marks across the entire 
length of the material through instantaneous stop- 
ping and starting is another example of machiner 
progress made possible by Warner e/ectric motion control! 
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accurately controlled to synchronize motions—give 
exact degree of speed and power required for your 
machine operation. 

CONTROL ENGINEERING SERVICE .. . Warner of- 
fers complete application and control engineering 
service and field assistance. If you have a clutching, 
braking, tensioning, indexing or speed control prob- 
lem, consult competent, experienced Warner brake and 
clutch specialists for reliable recommendations on 
torque, heat, electrical controls, capacity, etc. 


Warner Electric Brake & Clutch Co., Dept. EM, Beloit, Wis. 
[_] Please send your FREE Bulletin No. 703-A. 
[_] Would like to see demonstration. 
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Just because that bathing suit is proper at the beach, she 


shouldn’t assume it’s proper for the classroom, too! 


And just because one bearing is best lubricated by one partic- 
ular grade of oil, you shouldn’t assume that the same oil is best 
for a// bearings on that machine. In many cases it isn’t. 


OIL CUPS permit you to lubricate each bearing with the oil 
best suited to that bearing—thus prolonging bearing life, reduc- 
ing maintenance costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for more 
than 40 years. Gits Bros. has the largest selection of oil cups 
available anywhere. Call on Gits Bros. for a prompt, efficient 
solution to your lubrication problems. 


Write for free Catalog No. 60-A 


ITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. 








ELECTRICAL MANUFACTURING 


Chicago 23, Ill. 
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SILECTRON ( corss... BIG or LITTLE 


any quantity and any size 
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For users operating on government schedules, Arnold is now produc- 
ing C-Cores wound from 4, 14, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 
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What che doesrit know about BRASS 
she could thd out h a Hash / 


It takes plenty of Brass to make a star. For stars 
must shine, and that takes light. But take Brass 
away, and she’d be dancing in the dark. Ask any 
stage electrician or Hollywood ‘“‘top juicer”. . . he’ll 
point out scores of unseen spots where only Brass 
can do the job that’s being done so well. For that 
matter, look around your own home, from light bulbs 
to fuse box. 

The reasons are not far to seek. Only Brass com- 
bines the qualities of relatively high conductivity, 
resilient strength, and almost endless service life. 
That’s why in lighting, as in so many other fields of 
application, there is no substitute for the golden- 


\' 


yellow alloy . .. cast, drawn and rolled as carefully 
as any precious metal . . . the way it’s done here in 
the modern mills at Bristol. Now you may have a 
job, too, for which Brass is best, whether it’s in 
electrical equipment or in costume jewelry. Want 
more light on this profit-laden possibility? Write: 


The Bristot Brass CORPORATION, makers of Brass 
since 1850 in Bristol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, Dayton, Detroit, 
Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 
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announces its most significant 
compound development of the decade 


RANDAC 


, the thermosetting encapsulating plastic 


4 
‘ ‘ In the past ten years Mitchell-Rand has developed a great many electrical insulating compounds for 
‘ N the protection of electronic and electrical components. However, in RANDAC Mitchell-Rand makes its 
X most significant contribution to the electrical and electronic industries ... the development of RANDAC 
‘ is an outstanding achievement! 
X RANDAC is a 100% solid resin for encapsulating and sealing electrical and electronic components... 


its sharp thermoplastic melting point permits “hot melt’ dip-coating in thicknesses from 25 mils to 
more than % inch without danger of resin flow or damage and without the use of a cast or mold. 


After a single cure the RANDAC becomes tough and infusible contributing everlasting protection to 
the equipment it encases. 


















RANDAC | features q 
for RANDAC ae, : 
7 ELECTRICAL ; 
Coating and encapsulating for pur- RESISTANCE TO HIGH 
pose of moisture pnriat ond THERMAL SHOCK TEMPERATURE STABALITY ee } 
: ; : -_ Transformers coated with Maximum unit operating RANDAC exhibits a high 
_ shock ee _ RANDAC have withstood temperatures of above dielectric strength and 
cal insulation on: Transformers, Re- thermal shock tests from 150 C are indicated for is well suited for 
sistors, Rectifiers, Capacitors, Tran- room temperature RANDAC encapsulated corona suppressing 
sistors, Printed circuitry, Electronic to -65 C. units. applications. 
assemblies. : 








Corona control by void filling and a ; 3 ” co 
coating high voltage transformers, f see ADHESION Low a 
parts, and assemblies. ; sienna RANDAC shows excellent SHRINKAGE a 
adhesion to most metals, 4 
, ABSORPTION j ceramics, and AFTER GEL 
Sealing parts such as capacitors ’ j >, 
ice “ y plastics. 
resistors, and rectifiers, into metal, me y 
ceramic, and plastic cases. Oe 
Cast embedment of electronic parts . 
and assemblies. RANDAC HERMETICALLY SEALS AND ENCASES ELECTRONIC AND ELECTRICAL PARTS 


IN THICKNESSES FROM 25 MILS TO MORE THAN '/, INCH WITHOUT THE USE OF 
CASTS OR MOLDS OR THE NECESSITY TO EMPLOY MULTIPLE DIP AND CURE CYCLES. 


Aworking sample of RANDAC will be sent on letterhead request. 


Arai eb atoda) 


lat A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH « 
 eptaaaamamlone ssc INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 


Vv a TAPE AND SPLICE « TRANSFORMER COMPOUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS 
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¢ 4 SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE + MICA PLATE, TAPE, PAPER, CLOTH, 
E TUBING + FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 
NATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES » EXTRUDED PLASTIC TUBING 
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RAFTING Costs go down when you use Koda- 
D graph Reproduction Materials to protect 
valuable drawings from wear and tear... to re- 
claim old, soiled, faded originals ...to revise or 
combine drawings ...to copy prints. 


And the legibility of your direct-process prints 
or blueprints goes up when you use Kodagraph 
reproductions of your drawings in print-making. 
For Kodagraph Materials are silver sensitized. 
photographic . . . have the ability to intensify weak 
detail...step up contrast... drop out stains, 
creases. And they pass on this improved quality 
to the final prints. 


If you have a blueprint or direct- 
process machine or vacuum frame 
You can produce positive photographic interme- 
diates directly from your engineering drawings by 




















Cut drafting costs... 
Get better prints... 


with Kodagraph Reproduction Materials ... i 
created for use in your present equipment 


reproducing them on any one of four types of 
Kodagraph Autopositive Materials. To do the job 
—simply expose in your present equipment . . . and 
process in standard photographic solutions. No 
negative step. No darkroom handling—a fast, con- 
venient room-light operation all the way. 


1. Kodagraph Autopositive Paper Extra Thin —the 
all-purpose intermediate material for everyday 
use— gives you intermediates on a durable, w hite 
paper base. Intermediates which will turn out 
crisp, clean blueprints and direct-process prints 
time after time ... which will retain their line 
density and sharpness . . 
\photo-lasting in the files. 


2. Kodagraph Autopositive Paper Translucent... 
has an exceptionally durable and translucent paper | 
base ... and a print-back speed which is 30% 7 
faster than regular Autopositive—an important © 


advantage in large-volume print production. 


3. Kodagraph Autopositive Film—with its highly | 


translucent Kodak safety film base—is especially 


valuable in reclaiming * ‘hopelessly poor’ tracings 

. and in reproducing extremely fine line detail. 

It j is also widely used to reproduc e catalog pages, 
etc., including half-tone illustrations. 


4. Kodagraph Autopositive Cloth — is recom- 
mended for producing the most durable prints 
(nearly exact in scale) from drawings in good 
condition. Its base is white fabric—tough, crease- 
resistant, highly translucent. 


Kodagraph Repro-Negative Paper, which is 
processed in the same manner as the Autopositive 
Materials and with the same speed and con- 
venience, enables you to preduce positive inter- 
mediates directly from blueprints, Van Dykes, and 
other negative “originals.” 
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If you have any type of contact photocopying ma- 
chine, you can get negative and positive reproductions of 
improved quality at lower cost with Kodagraph Contact 
Paper. Its high-contrast photographic emulsion produces 
photocopies which are easier to read . . . with dense pho- 
tographic blacks, clean whites. And its extremely wide 
latitude and amazing uniformity end the need for split- 
second timing and trial-and-error testing. 

Kodagraph Contact Cloth, with an extremely durable, 
translucent base and with similar emulsion character- 
istics, is widely used to produce long-lasting second 
originals from paper negatives. (Unwanted design detail 
on these negatives can be blocked out before printing. ) 


Increase protection ... save 98% in filing space with 
Kodagraph Micro-File equipment. The advantages of 
modern microfilming are yours at surprisingly low cost 
with Kodagraph Micro-File equipment. 

Whether your engineering department be large or 
small, you will find a precision-built, economical micro- 
filming unit just right for your requirements. One that 
will record your valuable drawings with photographic 
accuracy and completeness on Kodagraph Micro-File 
Film—instantaneously . . . for a few cents apiece. 

Kodagraph Film Readers give you fast, convenient 
reference... with 100% legibility. And the Kodagraph 
Enlarger allows you to produce facsimile prints in the 
desired size quickly and economically from your micro- 
film negatives. A complete line—developed and manu- 
factured by Kodak for the utmost precision, convenience, 
and economy in your microfilming. 





If you have an enlarger, projection printer, or process 
camera, Kodagraph Projection Papers will give you sharp, 
clean reproductions at any scale — dense , photographic 
blacks, sparkling whites on a durable, Kodak-made paper 
base. Just the papers you need for reproducing your micro- 
film and other reduced-scale negatives! 

Kodagraph Projection Paper can be printed at high 
speeds and processed under comparatively bright work- 
room light. Kodagraph Fast Projection Paper can be 
printed at highest speeds but must be processed under 
low illumination. Kodagraph Projection Cloth is the ideal 
material for producing extremely durable and fast-printing 
positive intermediates from reduced-scale negatives. 





Kodagraph Reproduction Materials and Equipment 


For short cuts, savings, protection ... in drafting and engineering 







Write today for a free copy of 
“Modern Drawing and Docu- 
ment Reproduction.” It gives 
complete details on the revolu- 
tionary line of Kodagraph Repro- 


_-—-——————-— MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of your illustrated booklet 
giving the facts on Kodagraph Reproduction Products. 


ea __Position 





duct; : ; Name 

uction Materials, which you, or 

your local blueprinter, can process Company 

conveniently, economically. Street__ 
City 
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Also many important facts ! 
y important facts on 
Kodagraph Micro-File equipment. | 
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TRADE-MARK 


These Transformers Have Identical 
Performance Specifications — 


BOTH are Grade 1 


rr yee, 
MIL-T-27 Se 


TRANSFORMERS MY Of OF Oi 


over 30% in space 


over 10% 1n weight 
Where space is at a premium and weight is critical, specify Usa 45 


Transformers. Our engineers will discuss your problems with you at your 


request. Considerable performance data is available. 


AUNT g Transformers are manufactured exclusively. by Aircraft 


Mame: Ciel Transformer Corporation and its licensees. 


MANUFACTURERS OF INDUCTIVE EQUIPMENT » LONG BRANCH, NEW JERSEY, LONG BRANCH 6-6250 
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Another new development using 


B. F. Goodrich Chemical ~~ === 





Pouring Geon-based plastisol 
over master positive metal 
pattern—to make a 
flexible plastic mold. 


Flexible plastic 


Manns costs are taking 


a new cut—with help from 
a plastisol made with Geon paste 
resin. The plastisol is simply 
poured over a master positive 
metal pattern, covering it com- 
pletely. After cure and cooling, 
surplus mold material is cleaned 
from the underside of the model. 


The advantages are many. Plas- 
tisol makes the process low in 
cost—ideal for producing limited 
quantities of parts where the 
initial expense of an elaborate 
metal mold is high. Also, with 


Finished part—produced from low-cost, flexible plastic mold. 


B. F. Goodrich Chemical Co. does not make this plastic mold. 
We supply the Geon paste resin for the plastisol only. 





—with GEON’s help! 


a flexible plastic mold, the draw 
can be in several directions—con- 
trasted to a lead mold with a draw 
in one single direction. As many 
as 50 phenolic parts—or 10 to 50 
polyester parts can be cast before 
the plastic mold is discarded. 


Geon-based plastisols are used 
in many ways, offer many advan- 
tages. They require no expensive 
mixing equipment—no solvents— 
no recovery system. They may be 
used for molding, casting, coating 
or dipping. They can be made 
resistant to heat and cold, aging, 


many chemicals. Perhaps they 
can help you develop or improve 
products—at lower costs. For help- 
ful technical information, write 
Dept. GG-11, B. F. Goodrich 
Chemical Company, Rose Build- 
ing, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 





GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleablo. 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers « HARMON organic colors 
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DISCONNECTS Known throughout industry for 
Heavy duty industrial | maximum reliability and accessibility. 
switches or circuit breakers, | Easily attached electrical interlocks save | 
with easily installed safety dis- | gpace and cost of separate relays. J 
connect handle mechanisms. 3 

Padlocking provision, and in- CONTROL RELAYS 
Com without sacrifice 
of accessibility, wiring 5 


terlocking with door, safe- 


guard personnel. \ 
es poles, 
norma 


(®\ qIMING RELAYS 
| Accurately timed delay OM T e 
, COMPLETE line 


periods assure proper 





_ ease or reliability. 2 to 8 
convertible from 
lly open to closed. 





machine sequencing. 


| eon of components . .. 


give consistent perform- 
ance over several mil- 
lions of operations. virtually any AC or DC 
application n tandard Square D 
components. Each is designed to perform a 
specific control function—in minimum space 
—with maximum accessibility for easy inspec- 
tion and maintenance. Each is physically 
proportioned for efficient and compact com> 
mponents in 


bination with other Square D co 
er, more attractive control panels. 


building bett 


You can meet 
eed by using § 





CONTROL CIRCUIT 
TRANSFORMERS 
Good transformer 
regulation maintains 
stable secondary voltage, 


n when energizing 


eve 
large solenoids or mag- 


netic devices. New sizes 
extend range to 1000 VA. 





ete 











PRESSURE SWITCHES 
Adjustable pressure ranges 
00 

















PUSHBUTTONS 




































it 
& & ENCLOSURES 
Ht Heavy duty. oil-tight from 1 to 3 p.s.t. Drip- 
err) pushbuttons, selector E tight, oil-resistant enclosure 
Ht zB switches and pilot lights houses sturdy mechanism and 
BY ame i altnatine ach 2 S. P. D. T- electrical contacts. 
tL chine contours. 
FTE 
Poco 
— ; DRUM 
a SWITCHES 
: LIMIT SWITCHES ; 
Attractively styled, 
Compact enclosures exclude compact case en- 
oil and dust. Easily adjustable hances appearance 
of machine. Switch 












is easily convert- 
ible from main- 
tained contact to 
spring return. 








operating arms and accessible 
terminals simplify installation. 
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DESIGN LEADERSHIP IN| = 
MACHINE TOOL CONTROL 


I 


Engineered, 
Factory-Assembled 


Field Engineering... nd Tet 


Through seasoned Field Engineers, headquartered in more than 

50 principal cities, Square D works ‘““*hand-in-glove” with ma- 
— chinery builders and plant engineers in solving electrical control SQUARE D COMPANY 

problems. You'll like to work with them. They talk your language. 

They're backed by thorough factory engineering to assure the 

best possible selection of circuits and components. 


Factory Assembly and Test. . . 


No other electrical control manufacturer offers 
‘such complete and flexible facilities for design- 
ing and building custom equipment. If you don't 
have the complete story of Square D’s new Job 


Shop operation, mail the coupon and we'll send 
it to you promptly. et 


a? COMPANY, Dept. 31 
si - Richards Street, Milwaukee 12, wij 
e. e is. 
se send me a copy of your new booklet 


which gives the 
complete st ‘ 
new JOB SHOP opteaten. - of Square D’s 















1. REDUCE LEAKAGE OF _< 
COSTLY OR HAZARDOUS LIQUIDS : 
ON ROTATING SHAFTS 





2, NO WEAR ON SHAFT 
OR SHAFT SLEEVE 


LONG LIFE WITH LESS 
PRODUCTION LOSS AND 
LOWER REPAIR COST 


’ . . Package Seal 
It is most economical to use Garlock Mechanical Seals when- 


ever leakless operation of rotary shafts on pumps or other 
equipment is required. 

Once the proper Garlock Mechanical Seal has been install- 
ed on a rotary shaft you can forget about leakage. A leak- 
less seal is provided by a positive contact between carefully 
lapped metal-to-carbon or metal-to-metal mating surfaces. 

Garlock Mechanical Seals are recommended for use on 
rotating shafts against practically any liquid including strong 
acids. All metal parts are available in a variety of corrosion- 
resistant materials. 

The Cuevron* Seal, for pressures up to 200 p.s.i., and 
the “‘O”’-Ring Seal, for pressures up to 1000 p.s.i. and over, CHEVRON* Seal 
are individually engineered for each application. 

The Package Seal is a low-cost, production-run seal for 
pressures up to 150 p.s.i. Package Seals of standard con- 
struction (brass case and brass washer) are stocked at the 
factory, for shafts size 44” to 2”, advancing by sixteenths, 
and for shafts size 2” to 3”, advancing by eighths. 

For complete information write for our Mechanical Seal 
Booklet or ask your Garlock representative. 






























THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company “O”-Ring Seal 


of Canada Ltd., Toronto, Ont. 
*REGISTERED TRADEMARK 


ARLOCK PACKINGS, GASKETS, OIL SEALS, | 
f ? MECHANICAL SEALS j 
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RHODE ISLAND INSULATED WIRE CO., Inc. 


56 BURNHAM AVENUE CRANSTON, RHODE ISLAND 


National Sales Offices: 624 S. Michigan Blvd., Chicago, Ill. 
NOVEMBER 1952 





VARTEX 


ie LLL Name for 
VARNISHED, FIBERGLAS 


~ 


PN S08 > Gal) 4 0c) e OM til) 

has proven its excellent physical and 
electrical properties on bus bers 

and in motor slots operating af high 
temperature. Vartex insulation has aha 
oil ate te Sie tal- ME it Ta -t- Bo) 7 el te 
oils or moisture. It is used effectively 

as sheet insulation in transformers, 


coils and generators. 


ee Tei tet kol io Meh Acl iil) Melee tt) 


@ Agent in all principte cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 
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Eliminate machining costs 
on high density metal 
in irregular shapes 


like this...... 





High density Mallory 1000 Metal components can 

now be quantity-produced in irregular shapes and High Density ... 

Mallory 1000 Metal has a density 
of 16.8 to 17.0 grams per cubic 


centimeter. 


High Strength... 
Mallory 1000 Metal has an average 


ye : tensile strength of 105,000 lb. per 
If you want to pack a lot of weight into a small space square inch. 


forms that will need no machining in your plant. 
Mallory’s new contour pressing technique forms 
parts to extremely close tolerances yet maintains 
absolutely uniform density throughout the piece. 


as in rotors, flywheels and balance weights... or if Easy Machinability 


you need high density for radium or x-ray shielding Where finish machining, drilling or 


... you can depend on Mallory 1000 Metal preformed tapping is necessary, Mallory 1000 
parts to do the job. Count on this sintered tungsten- Metal is like gray iron in both per- 


: at ie formance and chip form. 
base alloy for the properties listed here. . . 


Drift Resistance... 
Mallory 1000 Metal shows no objec- 
tionable drift at rotational speeds as 
high as 40,000 rpm. 


Mallory 1000 Metal and Mallory engineers have worked together 

to give many manufacturers better products at real savings. Why 
not write for details today? Our new Technical Information 
Bulletin on Mallory 1000 Metal is just off the press. 



















SERVING INDUSTRY WITH THESE PRODUCTS: oe 
Y Electromechanical — Resistors * Switches * Television Tuners * Vibrators 


P.R.MALLORY & CO. Inc 
A L j O i Electrochemical—Capacitors e Rectifiers * Mercury Dry Batteries 


Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials . 
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In all our experience, no resistor has 

been so extensively tested—and so 
unanimously approved—as IRC’s new Type 
BOC Boron-Carbon 14-watt PRECISTOR. 
Of the 3,000,000 already manufactured, 
more than 100,000 were given the most 
stringent tests-in-production, 

including critical temperature cycling and 
500-hour load-life tests. Result:— 

Type BOC conforms to all requirements 

of MIL-R-10509A! Also, customers have 
conducted their own laboratory and 

field tests—and they express their Most | 

approval of Type BOC in letters | %w! 

like those shown here. tually 


In the case of IRC’s new JAN Type shortin 
Precision Wire Wounds and Advanced Type windin 
BT Resistors, too, rigid quality control 
and continued testing have won of mil 
industry-wide approval. Most stable | Pulleti 

and reliable of all precision wire wounds, 
7 Type WW’s far surpass JAN-R-93 [pu 

Characteristic B Specifications. ‘ 

And Type BT’s continue to meet 

and beat JAN-R-11 Specifications. 
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Type BOC Boron-Carbon /-Watt Resistor 


Surpasses Signal Corps Specification MIL-R-10509A 
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Temperature Coefficient Parts Per Million 








10,000. 100,000 
Ohms 


The ultimate in stable, reliable non-wire-wound resistors, 
Type BOC’s are especially designed for military electronic 
equipment—radar, gunnery control, communications, tele- 
metering, computing and service instruments..Greatly im- 
proved temperature coefficients of resistance permit their 
use in place of costlier wire wound precisions in many 
critical applications. Lower capacitive and inductive re- 
actance suit them to circuits where wire-wound stability is 
needed, Small size makes them ideal in limited space. 
Tolerance: —1%, 2% and 5%. Resistance Values:—10 
ohms to ¥2 megohm. Send for full technical data in Catalog 
Bulletin B-6. 


New JAN Type Precision Wire Wound Resistors 
Excel JAN-R-93 Characteristic B Specifications 











% Chge | Resistance Chge 
Ist 2nd 31d 4th Resist Total from Last at End of 100 
Original Cycle Cycle Cycle Cycle atEnd % Temp Cycle] Hrs Load only 
Resist GY % % % of 100 Chge_ to End of % 
Chge Chge Chge Chge his. load 100 hrs. load No cycling: 
or 




















2 
( 1 | 100.010 + 04 +04 +05 +05 100.050 +04 —0l ©@]100.040 —02 


| 2] 100.000 +03 + 04 +03 + 05 100.060 + 06 + 01 100.000 0 
| 3 | 100,000 +.01 +.02 +.02 +.05 100,000 0 +.05 | 100.050 — 02 
| 4]-100.000 +02 0 +.02 +02 100000 0 —02 100.040 —Ol 

0 





100.010 + 03 + 04 + 04 +05 100.000 0 — 05 
| 100,000 _+ 04 + 05 + 04 + 04 100.070 +07 +03 [100.000 0 
100,000 +04 + 03 + 05 + 04 100.010 +01 —03 [100.050 0 
100,000 + 02 + 02 +02 +04 100.010 +01 —03 
11 [100.000 0 +01 + 01 +03 100.000 0 — 03 








Most reliable and stable of all wire-wound precisions, these 
new Type WW’'s have proved their superiority in unbiased 
tests. Severe cycling and 100-hour load tests resulted in vir- 
tually zero changes in resistance. Other stringent tests proved 
JAN Type WW's high mechanical strength, freedom from 


, shorting, resistance to high humidity. New winding forms—new Type BT Advanced Fixed Composition Resistors Meet 
, winding technique—new type insulation—and new termina- and Beut JAN-R-I] Specifications 

tions assure long life, accuracy, ruggedness in service. IRC JAN a. 
L Tf Seas WW's ore baccbilng. the choice OF leeding Wiodecies Type BTS Meets and Beats Rigid G Characteristic 





a of military equipment. Get full technical data in Catalog These are the famous Advanced Type BT’s whose characteristics set 
e Bulletin D-3. new performance records for fixed composition resistors. They com- 
;, bine a unique filament-type resistance element with exclusive con- 
3 struction features to assure extremely low operating temperature 

and excellent power dissipation. Yet they are compact, light in 
S 


. , oa Mm weight, fully insulated. Intensive tests by independent agencies have 
ot, proved their superiority under actual field conditions. For full tech- 
nical data, send for Catalog Bulletin B-1. 





Mail Coupon Today for Full Details of These IRC Resistors 


INTERNATIONAL RESISTANCE COMPANY 
409 N. Broad St., Philadelphia 8, Pa. 


Please send me full data on the following checked items: — 


NAME__ 








TITLE Rapacniomtaled 


COMPANY 





ADDRESS 








CITY ZONE____ STATE 
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The equipment you manufacture is no better than the 
fastenings you use. Do these fastenings rust when exposed 
to weather? Are they affected by salt air? Do acids 
corrode the threads, rendering fastenings useless? 

Everlasting Fastenings by Harper will stop ugly, 
wasteful corrosion—lengthen the life of equipment— 
assure better-satisfied customers. 

Here at Harper, world’s largest exclusive producer 
of non-ferrous and stainless steel fastenings, you will 
find a vast background of metallurgical and engi- 
neering knowledge to help you choose the correct 

fastening to solve any corrosion problem. 

Here at Harper are 7,000 different items in stock, 
ready to bring you these advantages—one source 
of supply—one order to write—one account to 
keep—one bill to pay. 

There is a Harper distributor in every market 
area. One is located near you. Back of them is 
nearly a third of a century of experience in solv- 

ing fastening problems where corrosion, 

strength, speed of assembly, and product ap- 
pearance are important factors. Call your 
' Harper salesman or write the Harper engineer. 
ss -tt or 3° Seadolen . 4 Bi THE H. M. HARPER COMPANY 
Steel Cap Screw. >= 8204 Lehigh Ave., Morton Grove, Ill. 


One of 7,000 Se 
items carried in stock. 


SPECIALISTS IN ALL 


NON-CORROSIVE METALS 
EVERLASTING FASTENINGS 


BRASS e¢ SILICON BRONZE + NAVAL BRONZE ¢ MONEL © ALUMINUM e STAINLESS STEEL 
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Latitude 7 Lrongutide 

Azinuh P Angh 2 
--- They Count on this Counter 
» to tell exactly 


a 








ad —_ op f et A 


A 


Can Count o 


VEEDER-ROOT 


Aerial navigators and bombardiers count on Veeder-Root to help you, 
rely on the figures that keep turn- to the utmost limits of ability... 






ing up on this Veeder-Root Counter, and of available capacity. Write: 


specially designed for the Armed 
VEEDER-ROOT INCORPORATED 


“The Name That Counts” 
exactly where you are, with any HARTFORD 2, CONN. 


product or mechanism that’s Chicago 6, Ill. » New York 19 « Greenville, S. C. 
Montreal 2, Canada + Dundee, Scotland 


Forces. And if you need to know 


vital to Defense, then you can mee. 
Offices and agents in principal cities 


Counts Leerything on Earth 
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for service in 


order 


the 
magnef wire 


under 





glass 





Unlike ordinary magnet wire, Vitrotex* is covered 
with alkali-free, flexible fibrous glass insulation— - 
bonded with a special, high-temperature varnish. 
This protects windings against hot spots as high 
as 180 C .. . provides high flexibility, 


excellent heat resistance and conductivity... ” 
plus high dielectric strength. ” 

The bonded insulation with its smooth surface mc 
successfully resists abrasion, moisture, acids, ou 
oils and corrosive vapors .. . its remarkably high | 
space factor and good “mesh” factor permit | 
safer operation at higher temperatures die 

in confined areas. es 

Contact your nearest Anaconda Sales Office -™ 

or Distributor for information on Vitrotex and 
the entire line of ANAconDA Magnet Wire. Mc 
Anaconda Wire & Cable Company, ™ 

25 Broadway, New York 4, New York. J 

as fac 

to 


Reg. U.S; Pat. Of. 


right wire for the job 


MAGNET WIRE M1 
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Engineers say that Hoover's starting switch is a jewel. 

And it is. ‘‘Thar’s silver in that thar mounting, pardner!”’ Pure silver. 
Electric contacts are not only silver, but oversize—and on many 
models they are securely enclosed in a dirt-tight housing that shuts 
out trouble. 

That means sure starts, smooth starts, fast starts. 

And with sure-fire starts for the motor itself, there’s ample starting 
torque for any machinery the motor operates. What you want in run- 
ning torque, too—a smooth flow of power from start to full rated load 
and beyond, 

In each mile of precision wiring, in every working part, Hoover 
Motors are designed to run cooler, stay quieter, put out more usable 
power, and pile up proud records for long life on the job. 

And service? When it’s needed, where it’s needed, Hoover’s service 
facilities are world-wide—always ready to protect your Customers and 
to guard your good name. 


HOOVER. 
electric motors 


since 1934 
THE HOOVER COMPANY 


Kingston-Conley Division 
1] Brook Avenue North Plainfield, New Jersey 


ING NOVEMBER 1952 












Fast 
starter 





A special-purpose motor? There probably are models in the 
Hoover line that will meet your specifications “‘as is.”’ 


A general-purpose motor? There are Hoover models that give 
you a widely varied choice of Capacitor-Start, Split-Phase and Poly- 
Phase Motors. 


Ask your distributor for full information, or write us direct. 
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Q. 
How can they 


increase your 
sales? 


em 


on 


AMERICAN SCREW CO. + ATLANTIC SCREW WORKS, INC. 
/ THE BLAKE & JOHNSON CO. - CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. - CONTINENTAL SCREW CO. + THE EAGLE LOCK CO. 
ELCO TOOL AND SCREW CORP. - GREAT LAKES SCREW CORP. 
THE H. M. HARPER CO. + THE LAMSON & SESSIONS CO. 
NATIONAL LOCK CO. + THE NATIONAL SCREW & MFG. CO, 
PARKER-KALON CORP. +- PHEOLL MFG. CO. 
ROCKFORD SCREW PRODUCTS CO. + SCOVILL MFG. CO. 
SHAKEPROOF INC. + SOUTHERN SCREW CO. 
THE SOUTHINGTON HDWE. MFG. CO. + STERLING BOLT CO. 
STRONGHOLD SCREW PRODUCTS, INC. » WALES-BEECH CORP. 





Through the Phillips Cross-Recessed-Head Screws that they 

® manufacture. These famous fasteners are a mark of quality man- 

ufacture to your customers. Phillips Screws are nationally advertised in 

The SATURDAY EVENING POST as the clue to quality: X marks the spot. 

You'll find them a real sales-plus on your product. What’s more, you 

save time, work, money with Phillips Wood, Machine, Tapping Screws 

or ‘‘Sems.” They cut driving time up to 50%, set up tighter, add structural 

PERFECTLY strength. With Phillips Screws you'll find production power driving practi- 


MATED! 


Only Phillips cal, cut lost time due to accidents. Be sure to cash in on their many benefits. 
Drivers ore per- 
fectly mated to 
Phillips Screws. 
Look for the 
name Phillips 


—! & marks the spot... the mark of extra quality 


PHILLIPS cwsseecesseatead SCREWS | © 


As Advertised in 
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FOUR MEANS TO AN END 


The end is this: a molded synthetic rubber part, de- 
signed exactly right to fit your mechanism; produced 
with the correct resistance and physical properties to 
suit your specifications; and delivered with the assur- 
ance of completely satisfactory performance. 

Chicago Rawhide offers you four important means to 
achieve this end. They are: 1) Cooperation with your 
design department to check all phases of the Sirvene 
part while your new mechanism is still on the drawing 


Cooperative research and engineering which Chicago Rawhide has 
provided in helping other leading manufacturers develop special 
Sirvene synthetic rubber parts are available to you. We will be 
pleased !o send you a copy of “Engineering with Sirvene.” 


PERFECT 


SIPVIS 
Ok Seal 


Mechanical Leather Products 

ts, diaphragms, packings 
and other products give de- 
pendable service under diffi- 
cult operating conditions. 


C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device. 





board; 2) The facilities of C/R research, with an un- 
duplicated background of experience, for the develop- 
ment of the particular compound that will have the 
combination of properties correct for your application; 
3) Production in quantity, with laboratory-like care and 
precision; And, 4) Delivery of finished parts that will 
verify in performance each of your specifications . 


Sirvene is your best assurance of satisfaction! 


CHICAGO RAWHIDE MANUFACTURING CO. 


1267 Elston Avenue SIRVENE DIVISION 


TA) 
@) PPLULEQINE 


SCIENTIFICALLY COMPOUNDED ELASTOMERS 





Chicago 22, Illinois 


a 


Unique PHELPS DODGE developmen 
sg DRASTICALLY GUT 


ae 


FAST WIRE-TO-WIRE BONDING INTO RIGID COIL. 
REDUCES FORMING AND ASSEMBLY OPERATIONS. 
eae LL me 
MAKES POSSIBLE UNUSUAL SHAPE COILS. 


PHELPS DODGE COPPER PRODUCTS |. 


CORPORATION 





fre --BONDEZE... 


BONDEZE is Phelps Dodge magnet wire with a 
special thermo-plastic film applied over the in- 
sulation. It offers a quick, economical means of 
bonding wires together, turn to turn, through 
simple application of heat or solvents. Complete 


information furnished on request. 


Any time magnet wire is your problem, consult 


Phelps Dodge for the quickest, easiest answer. 






COPPER WIRE —— 
INSULATION aie 


BONDEZE 


*Bondeze is a Phelps Dodge Trade Mark 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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for Electrical Appliances 


Electrical appliances cover a wide range 
of domestic utility products . . . and Erie 
covers just as wide a range in custom 
molded plastic components. Whether it's 
a three dimensional plate that will at once 
identify your product and distinguish it— 
a hidden part upon whose perfect func- 


Ps 


tioning depends the performance of the 
machine—a conspicuous knob or control 
which should combine utility with beauty 
—you will find an appreciation of your 
problems and an unusual ability in help- 
ing to solve them, when you come to Erie 
for injection molded parts. 


Write for your copy of bulletin, ‘Who We Are... What We Do in Plastics.” 


ERIE RESISTOR CORPORATION .... PLASTICS DIVISION 


Main Offices: ERIE, PA. 


Sales Offices: Cliffside, N.J. ¢ Philadelphia, Pa. * Buffalo, N. Y. * Chicago, Ill. 
Detroit, Mich. * Cincinnati, Ohio « Los Angeles, Calif. 


Factories: ERIE, PA. * LONDON, ENGLAND + TORONTO, CANADA 
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Advertisement 


Modutrol Control Motors 
contribute to efficiency 
of unique combustion control 


The “Robot-Eye” equipment shown at 
right uses a photo-electric cell and light 
beam to “look” at the boiler flue gases. 
Too much combustion air makes the gases 
clear . . . too little makes them smoky. 
At top fuel economy, the gases have a 
desired “haze density’— which the 
photo-cell detects. 

The “Robot-Eye” controller puts this 
information to work by directing a 
Honeywell Modutrol valve linked to the 
air damper. The Modutrol’s proportioning 
action and high speed quickly correct the 
air intake for each slightest change in 
haze. It moves the damper more for big 
changes . . . less for small ones. And, be- 
cause it is entirely electrical, it is readily 
interlocked to provide automatic closing 
for shutdowns, and opening for safe igni- 
tion during start-ups. 

There are more than 7000 Honeywell 
industrial controls . . . covering the regu- 
lation of temperature, pressure, vacuum, 
humidity and many other conditions. All 
are backed by a nation-wide field engi- 
neering and service organization. 





M904E Modutrol Control Motor 


NEW NEWSPAPER HELPS 
DESIGN ENGINEERS 


Honeywell’s Industrial Division now issues 
a periodic publication—JIndustrial Control 
News—which contains detailed informa- 
tion on many new and unusual applica- 
tions for automatic controls throughout 
industry. Originally conceived for the 
benefit of production and maintenance 
men, the publication now has a special 
section devoted to the problems of design 
engineers. According to a release from the 
company, anyone interested in industrial 
controls can contribute to Industrial Con- 
trol News .. . and can receive copies... 
by sending name, company, title and ad- 
dress to MINNEAPOLIS-HONEYWELL REcu- 
LATOR Co., Industrial Division. Station 2 13, 
H66 Wayne Ave., Philadelphia 44, Pas 
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“Robot-Eye” design includes 
Honeywell control motors 


There’s a Honeywell Control for your job, too! 


For oil-burning industrial boilers, ‘‘Robot-Eye” made by General 


Power Plant Corporation affords efficient, economical combustion 
control. 


To perform the “muscle work” of control, designers selected 
Honeywell Modutrol control motors. Acting swiftly and accurately, 
these units open and close air dampers in faithful response to the 
directions of the “Robot-Eye” equipment. 


If your product design problem requires dependable, precise auto- 
matic control, it will pay you to invite our nearest representative for 
an engineering discussion of your particular needs. Call him today— 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial Division, 
4466 Wayne Ave., Philadelphia 44, Pa. 


Honeywell 
Tout we Coutiols. 
Important Reference Data 


Write today for acopy of new catalog No. 8304,"‘Industrial Controls.”” 


WONEYWELL 
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So many manufacturers of motor-driven 
equipment and applianees in every type 
of industry have chosen the Wagner 
Type RA repulsion-start induction motor 
as standard equipment for their products 
that it has become known as industry’s 
general purpose motor. 


Type RA is first choice for single-phase 
applications because of its ability to start 
heavy loads with low starting current. 
This makes it especially suitable for 
machines that have high inertia or heavy 
friction at starting. Then, too, Type RA 
is chosen because it gives years of reliable 
service .. . is economical to maintain... 


Wagner typ: ra 


ooo Industry’s general purpose mofor-— 


requires only minimum servicing .. . and 
is free from vibration and noise. 


* * * 


When you standardize on Wagner 
Motors — you get the advantages of a 
liberal warranty ... of nationwide service 
facilities, with replacement motors and 
parts available from 25 Wagner-owned 
Service branches and more than 650 
Authorized Service Stations. You can 
choose from a wide variety of types and 
sizes (from 1/125 to 400 hp). Bulletin 
MU-185 gives complete information— 
write for your copy. 
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Pioneered by Wagner more than fifty years ago, the Wagner Type RA 
Motor is still the standard by which all other single-phase motors are 
judged. During these years, Wagner engineers have made many im- 
provments in design and construction . .. parts and processes have been 
standardized . . . production methods have been utilized to give you 
extra value—a better motor without extra cost. 














Type RA combines the best features of two types of motors: the repul- 

sion motor during the starting period, and the induction motor while ! 
running at rated operating speeds. This means quick, easy starts with a 

minimum of light flicker, and a high constant operating speed, even 

under overload. 


Type RA has been proven the most troublefree single-phase motor 
available. It’s trim... it’s compact... and it will build real customer 
satisfaction for your product. 


7ype RA offers 
the inost siinplitied design to provide... . 
REPULSION START INDUCTION RUN 
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BRUSH IN CONTACT BRUSH NOW FREE 
WITH COMMUTATOR ee OF COMMUTATOR 
INSULATION ae i ; INSULATION 
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SHORT CIRCUITING NECKLACE 
NOT IN CONTACT WITH COMMUTATOR 
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Starting period—Short-circuiting necklace is not in Running period — Governor weights (actuating 
contact with commutator bars. A governor spring pushrods) have forced spring barrel forward until 
holds barrel in starting position. Brush assembly short-circuiting necklace connects commutator bars 
completes selected circuits enabling motor to start to short-circuiting ring, forming a ‘squirrel cage”’ 
as a repulsion motor. to permit operation as an induction motor. 











WAGNER ELECTRIC CORPORATION 
Wats > 6454 Plymouth Avenue « St. Louis 14, Mo., U.S.A. 
a 
Presone ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
Ww AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
est < 


BRANCHES IN 32 PRINCIPAL CITIES 
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“HIPERSIL CORES 


helped us design 992% Perfect Amplification!” 


McIntosh Engineering Laboratory, whose new output 
circuit is the first major advancement in years of audio 
amplifier design, credits Hipersil Cores with a vital 
contribution to its development. . 

“Hipersil Cores reduced the weight of our driver 
and output transformers by 30 pounds; enabled us to 
cut the height of our assembly from 20 to 7 inches. 
Further, by holding losses to a minimum, these cores 
eliminated the high distortion which is characteristic 
of larger cores at low output levels.” 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 


with lowest losses in a wide range of sizes, all fre- 
quencies (1 through 12 mil cores). Greater flux- 
carrying capacity and increased mechanical strength 
help to make them the best cores on the market. For 
specific information on how to apply them to your 
product, write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. _J-70630 
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bar 
-FREE— 
to designers, 


engineers, 
draftsmen 


Have you been receiving your copy of “Sleeve Bearing Topics”. . . 
the convenient reference on materials, designs, new developments and 
applications of sleeve bearings, bushings and similar precision parts. 
We'll send back issues while still available. Your business 


letterhead request brings your copy .. . write today. 


FEDERAL-MOGUL CORPORATION, 11063 SHOEMAKER, DETROIT 13, MICHIGAN 





Products of our six plants include: Sleeve bearings in all designs and 
sizes; cast bronze bushings; rolled split-type bushings; bi-metal rolled 
bushings; washers; spacer tubes; precision bronze parts and bronze bars. 


SINCE 1899 
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S3ST YEAR OF CERAMIC LEADERSHIP 


0 N 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 @ NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
LOS ANGELES, 5603 North Huntington Drive, Copitol 1-9114 @ CHICAGO, 228 North LoSalle St., Central 6-1721 @ ST. LOUIS, 1123 Washington Ave., Garfield 495? 
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1028 Connecticut Avenue 
There Is Plenty of Tin in Malaya 
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THERE IS 
PLENTY OF 





Only a deliberate distortion of facts could 
give rise to the false impression that tin is 
in short supply. 


You should know the truth. 


We have prepared a 20-page booklet that 
graphically and concisely presents the com- 
plete story. A copy is yours for the asking. 


MALAYAN TIN BUREAU 


Department 36 
Washington 6, D.C. 





TIN 


IN MALAYA 
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KLIXON 


PROTECTORS 


IN ‘‘RECOLD’’ DEFROST COILS 


*“Recold” Water Defrost Coils, manufac- 
tured by Refrigeration Engineering Inc., 
Los Angeles, California, defrost in as little 
as five minutes with the use of ordinary tap 
water... with no product warm up. This 
means frozen foods are kept frozen and 
there is no spoilage. 

To keep the fans operating dependably, 
Refrigeration Engineering Inc. uses motors 
with Klixon Protectors. The reason... 
they know the value of positive motor pro- 
tection... know that Klixon Protectors 
always protect the motor from possible 
motor burnouts which might occur from 
overloads and overheating. 


Keep Motors Running 


You, too can provide your dealers and 
consumers with motor burnout protection 
by requesting and specifying that your 
motor manufacturer supplies you with 
motors that have Klixon protectors built in. 
The additional cost is exceptionally low, 
while the benefits are extremely high. 


I XY) 
(ee renee ~~ 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
111 FOREST ST., ATTLEBORO, MASS. 
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Instrumentation and Control 


ments, but how often does the 
measuring instrument provide control? As 
greater automaticity is designed into in- 


eee is blind without measure- 


dustrial machinery, instruments are going 
to be called upon more and more to pro- 
vide control as well as measurement of 
what is happening from moment to mo- 
ment. Centralized measurement and con- 
trol will be a basic element in the auto- 
matic factory. 

Available recording and controlling 
instruments can be adapted for these 
purposes if a fresh appraisal is made of 
the whole problem. Definitions will have 
to be broadened, even as to what is meant 
by “control.” A typical use of a recording 
controller is the regulation of furnace 
temperatures. The instrument measures 
and records deviations from a set norm 
and initiates corrective action through 
motor- or solenoid-operated valves or 
contactors. As such the controller oper- 
ates as a servomechanism or regulator. It 
could regulate speed just as well as tem- 
perature or pressure. 

What is envisioned is a second step 
through control by means of servo-type 
instruments. Recording-type controllers 
are being used today to effect corrective 
changes in adjustable-speed drives. On a 
textile “slasher” drive, for example, elec- 
trical measurement of the moisture con- 
tent of the warp thread is charted con- 
tinuously and a fixed percentage of 


moisture is maintained through changes 
in speed (or time) of the thread going 
through a dryer. In this application, the 
secondary control element is a motor- 
operated rheostat in a variable-voltage 
winder drive. Through electronics and 
straight electricity, currents in the milli- 
ampere range can be converted into 
changes in amperes or horsepower. Basi- 
cally another order of power amplification 
is achieved. 

The addition of timers produces pro- 
gram controllers. Besides their traditional 
use in process control like heat treating, 
they too can be adapted to effect cycle 
changes in machinery operations. The pro- 
gram controller is bound to play an im- 
portant part in the design of an automatic 
factory system. 

Indicating panel instruments are also 
being applied to machinery drives to en- 
able the operator to set up basic drive 
constants to be regulated by automatic 
means independently of the measuring 
device. In range-type adjustable-speed 
drives, for instance, tachometers or volt- 
meters can be used to measure speed; an 
ammeter can indicate horsepower or ten- 
sion in the web material. 

Designers of machinery would do well 
to consider letting potentiometer-type 
controllers take over drive control func- 
tions; instrument manufacturers might 
broaden their conception of application 
beyond the traditional ones. 
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lligh-speed 
Magnetic Amplifier 


New circuit has an inherent response time of one cycle 
of the supply frequency; standard power rectifiers are 
used, and matched cores are not required. A typical 
design application is worked out. 


LEO J. JOHNSON, Magnetics Engineer, D & R, Limited 


a in 1951 a new theoretical approach to the 


analysis of magnetic amplifier operation was pre- 

sented. (1)* The approach was basically new 
and different in that it looked upon the magnetic ampli- 
fier as a voltage-sensitive instead of a current-sensitive 
device. This basic change of concept is necessarily valid 
when employing circuits of the type shown in Fig. 1 
along with magnetic materials having hysteresis loops 
which are more or less rectangular. On this basis a 
series of new circuits have been invented by R. A. Ramey 
of the Naval Research Laboratory. 

One of the most useful and interesting properties of 
the new amplifier circuits is the inherent response time 
of one cycle of the supply frequency. The response char- 
acteristic is not exponential in nature; the generally ac- 
cepted method of measuring rate of response, the time 
required for output to reach 63 per cent of final value, 
has little meaning. Therefore, the response time here is 
taken as the time required to reach steady state operation 
of the amplifier after a step input has been applied. 

Design problems met with the new type amplifiers are 
generally less exacting than those required for more 
conventional amplifiers. The new circuits do not require 
that the magnetic cores be matched either in width or 
length of the hysteresis loops. An essential requirement, 
however, is that the cores exhibit hysteresis loops which 
have rectangularity equal to or better than that exhibited 
by grain-oriented silicon steel. Large variations of line 
voltages can be tolerated without any accompanying 
zero shift. In many cases, standard power rectifiers may 
be used without detrimental effects. The performance is 
also relatively independent of line frequency variation. 


* Italic numerals in parentheses apply to references at end of article. 
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These new magnetic amplifier circuits are ideally ap- 
plicable to regulation and control applications. The cir- 
cuits have already been applied to many practical prob- 
lems, such as synchro booster amplifiers, d-c power 
amplifiers, a-c power amplifiers, proportional control 
amplifiers, and computer elements. 

Basic Circuitry. Basic operating principles of the 
series of new magnetic amplifier circuits are exemplified 
by Fig. 1. More complex circuits which employ more 
than one core operate with each core relatively inde- 
pendent of conditions existing on any of the other cores 
at any time. The theoretical approach to the analysis of 
this circuit assumes “ideal” parameters. An “ideal” recti- 
fier is assumed to be one which has no forward resistance 
and infinite back resistance. An “ideal” magnetic core is 
one which has a vertical line magnetization curve below 
the knee, requires no mmf, and has a horizontal line 
above the knee as at A in Fig. 2. An “ideal” coil has no 
resistance and its mmf links the magnetic core at all 
times. An “ideal” source is an infinite bus and an “ideal” 
load is purely resistive. But practical rather than “ideal” 
parameters will be assumed here with core materials with 
nearly rectangular hysteresis loops, as shown at B in 
Fig. 2, which require finite but small mmf for mag- 
netization. 

Circuit Operation, Since the operation of the basic 
circuit shown in Fig. 1 is distinctly nonlinear, circutt 
operation is considered on an instantaneous basis. The 
polarity markings shown at points 7 and 5 indicate the 
relative polarities of the two a-c supply voltages. The 
polarity markings at coil ends 2 and 6 indicate the rela- 
tive winding sense of the coils N, and N» respectively. 

Arbitrarily assumed initial conditions are as follows: 
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Fig. 2—Ideal magnetization 
loop at A for theoretical 
circuit analysis; practical 
loop B is used in design. 


The initial flux in the core is zero. 

There is no initial control voltage. 

Supply voltages will be sinusoidal and initiated 
at their peak values. 

4. Load circuit supply voltage at time of initiation 
will be of conducting polarity for the load cir- 
cuit rectifier. 

Control circuit supply voltage at time of initia- 
tion will be of nonconducting polarity to the 
control circuit rectifier. 

6. The a-c supply voltages shall be of such a mag- 
nitude that the time integral of one-half cycle 
of voltage applied across the associated winding 
would cause a flux change from one knee of 
the saturation curve to the opposite knee in the 
magnetic core. 


es 


cm 


With the above conditions, the operation of the ampli- 
her will be as follows. With no control voltage applied 
the magnetic flux in the core will proceed toward satura- 
tion in the positive direction and will just reach satu- 
ration at the end of the first quarter cycle. Magnetizing 
current can flow in the load circuit for the first quarter 
cycle and there will be negligible voltage drop across 
the load resistor. The induced voltage in the control 
winding will be just equal and in opposition to the con- 
trol circuit supply voltage during the first quarter cycle. 
At the end of the first quarter cycle, all voltages will 
g0 to zero and reverse polarity. 

At the end of the first quarter cycle, a new half cycle 
ot voltage begins. During this new half cycle, magnetiz- 
ing current can flow in the control circuit, no current 
can flow in the load circuit, the magnetic flux in the core 
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D-c Fig. 1—Basic circuit for a 
control if - lif 
voltage half-wave magnetic amplifier 
source considered as a voltage-sensitive 


— rather than a current-sensitive 
control device. 
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proceeds away from the positive knee and towards 
saturation in the negative direction, and the induced 
voltages in the load winding and control winding are 
equal to the respective supply voltages. These conditions 
are maintained until the end of the half cycle. 

At the end of the new half cycle, the magnetic flux 
in the core will have just reached the knee in the nega- 
tive direction, the polarities of all voltages again reverse 
and the circuit is now operating in a steady state con- 
dition. This is the condition of minimum output which 
corresponds to a zero applied control voltage. Steady 
state has been achieved in less than one cycle. 

Any value of control voltage may be applied during 
steady-state operation while the load circuit is active 
(conducting) and the amplifier will pass directly from 
steady-state minimum output to a new steady-state oper- 
ating condition without experiencing a transient. The 
new steady-state condition will exist at the next con- 
ducting half cycle for the load circuit. 

For an example, assume a case where the control 
voltage applied is a continuous series of half sinusoids 
whose peak voltage values are equal to one-half the 
peak value of the a-c supply voltage to the control 
circuit. The time of application of the control voltage 
is at any instant in which the load circuit is conducting. 
At this time, the control voltage adds instantaneously 
to the control circuit supply voltage. Since the induced 
voltage in the control winding is in opposition to the 
control circuit supply voltage, the net voltage against 
the control circuit rectifier is equal to the control voltage. 
No transient will be introduced into the load circuit. 
Thus, as was shown above, at the end of the half cycle 
when all voltages go to zero, the magnetic flux will be 
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per cent 


Fig. 4—The two a-c supply 
voltages in the circuit of Fig. 1 
must retain a fixed ratio to avoid 
change in transfer characteristic. 


current, 


Average load 


at the negative knee and a new half cycle will begin 
wherein the load circuit will be nonconducting and the 
control circuit will be active. However, during the new 
half-cycle period, the control voltage is in opposition 
to the control circuit supply voltage. Since the control 
voltage is of the same waveform as the a-c supply to 
the control circuit during this period, the net voltage that 
will cause conduction through the control circuit rectifier 
and thereby accomplish core magnetization is equal 
to just one-half the control circuit a-c supply voltage. 
The voltage induced in the load winding will be equal 
to one-half the load circuit a-c supply voltage. This 
being true a net voltage equal to the reflected control 
voltage will result against the load circuit rectifier. 
Since the net voltage available to accomplish core 
magnetization is only half the amount originally avail- 
able when no control voltage existed, the flux will 
change only half as much as with zero control voltage. 
Thus, at the end of the half cycle, the flux will be zero 
at which time the a-c supply voltages will reverse po- 
larity. The load circuit will become active and the 
control circuit will become inactive. The period just 
completed will be called the “reset period” or the reset 
half cycle since the amount of flux change is controlled 
in this period. The period following the reset period 
is the load conducting period or “conduction period.” 
Full a-c supply voltage is applied to the load winding 
and equal voltage is induced in the load winding until 
the core saturates. Since the flux was at zero density 
level at the beginning of the conducting period, the 
core will saturate in one-quarter cycle, and from that 
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Fig. 3 


may be combined to produce an a-¢ 


Two single-core amplifiers 






power amplifier; each one operates 
independently of the other. 


A-c 
control 
voltage 


c supply voltage =/00% rated voltage 


A-c supply voltage =75% rated voltage 


A-c supply voltage = 50% rated vo/tage 


100 125 150 
Average control voltage, per cent 


time until the end of the half cycle essentially no flux 
change will occur in the core. Therefore, the load will 
experience full a-c supply voltage and high currents 
will flow during the second quarter cycle of the con- 
ducting period. The amplifier reaches steady-state opera- 
tion within the first cycle of supply frequency in response 
to a step change of control voltage. 

The above example was deliberately chosen to avoid 
the appearance of transients; however, in the general 
case any transients which might occur will have been 
completed in the first cycle of the supply frequency 
after application of signal and steady state will have 
been reached at the end of this 1-cycle period. Thus, the 
maximum response time is one cycle of the supply 
frequency. 

Practical Design Problems. Many are involved in the 
design of an economical and precise amplifier. Major 
problems involved in a good design include: rectifier 
quality, lack of “ideal” core materials, control source 
impedance, and supply voltage effects. 

First, it is necessary to have good quality rectifiers 
both in the load circuit and in the control circuit. The 
load circuit rectifier must meet some quite specific re- 
quirements as well as some others less precisely defined. 
One specific requirement is that the load circuit rectifier 
must have less inverse or leakage current than is re- 
quired for core magnetization. From the circuit opera- 
ation described above, it can be seen that the maximum 
inverse voltage which can be experienced by the load 
circuit rectifier is equal to the negative peak of the a-c 
supply voltage for the load circuit. Also, the time at 


ELECTRICAL MANUFACTURING 








— = ~~ se 


w 


which this voltage appears across the rectifier is when 
maximum effective control voltage is applied. This 
maximum effective control voltage is the value just 
equal to (and in Opposition to) the control circuit sup- 
ply voltage. When the control voltage is equal to the sup- 
ply voltage in the control circuit, there will be no net 
voltage to apply to the control winding during the 
reset half cycle. Thus, no voltage will be induced in the 
load winding. This, in turn, means that the total a-c sup- 
ply voltage in the load circuit will appear against the 
load circuit rectifier. However, if the load-circuit recti- 
fier leakage current tends to increase beyond the value 
necessary for core magnetization, the flux will change 
in the core and partial reset will then occur. This is 
undesirable since the value of control voltage applied 
should prevent any reset. Thus, the load circuit rectifier 
must not leak more than that current required for core 
magnetization, and this value of leakage current is one 
definite limit in designing a good magnetic amplifier. 

Another design problem is the voltage drop in the 
load-circuit rectifier. While conducting load currents 
this voltage drop should be minimized to have a maxi- 
mum voltage available to the load when the magnetic 
core saturates. Any voltage drop in the rectifier will 
subtract from the supply voltage and thereby decrease 
the overall efficiency of the amplifier. 


Standard Power Rectifiers Used 

The requirements of the control-circuit rectifier are 
much the same as those for the load-circuit rectifier. 
However, since the control-circuit rectifier does not 
carry high forward currents, the leakage currents are 
easily kept small by using low-current rectifiers. Thus, 
the design requirement is maximum inverse voltage 
when the amplifier is operating in its maximum output 
condition. During the conducting period, when the core 
is saturated, the a-c supply voltage to the control circuit 
is of the same polarity as the control voltage, and adds 
to it against the control circuit rectifier. Thus at the 
time of maximum output during the conducting period, 
both the control voltage and the a-c supply voltage to 
the control circuit are at their peak values against the 
control-circuit rectifier. The minimum inverse voltage 
requirement of the control-circuit rectifier is that value 
equal to twice the peak value of a-c supply voltage to the 
control circuit. In most applications, it is considered good 
design to conservatively rate the inverse voltage re- 
quirement of the control-circuit rectifier. 

Core Materials. Although great improvements have 
been made in the development of magnetic core mate- 
rials during the past few years, an ideal material has not 
as yet been produced. This is not a serious drawback 
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D-c ' Fig. 5—New voltage-sensitive 
contro circuit arranged to provide a d-c 
source ° ° 

full-wave magnetic amplifier. 


since an ideal core material could not be fully utilized in 
the new circuits unless ideal rectifiers were used as 
well. In order to minimze the effect of rectifier leakage, 
it is necessary to use cores which exhibit a magnetic 
hysteresis loop. Furthermore, a rectangular hysteresis 
loop is desirable since maximum rectifier leakage will 
occur when the magnetic flux is near saturation density 
and decreasing in value. A core material, such as grain- 
oriented 50-per cent nickel iron, exhibits a magnetic 
hysteresis loop approximately rectangular. Therefore, 
such a material is satisfactory for use in the design of 
this type magretic amplifier. This nickel iron alloy is 
expensive; a more economical material which may be 
used in building high quality magnetic amplifiers is a 
grain-oriented 4-per cent silicon iron. The silicon iron 
exhibits a hysteresis loop with somewhat rounder cor- 
ners. However, when used dynamically, the assymetrical 
hysteresis loops obtained by use in the new circuits 
tend to become quite rectangular in the region near 
saturation and decreasing flux density (the second-quad- 
rant knee). (2) 

There is an optimum quality relationship between recti- 
fiers and core materials that will obtain the most eco- 
nomical and effective magnetic amplifier. This optimum 
relationship is met when the load-circuit rectifier has a 
maximum leakage current just slightly less than a value 
corresponding to half the width of the dynamic hysteresis 
loop in the region of the second-quadrant knee. The 
combined use of a better rectifier with the same core 
material would not improve the amplifier characteristics. 

Control Voltage Source Impedances. In addition to 
the control voltage, a voltage equal to the product of the 
control source impedance multiplied by the control cur- 
rent will appear. Unless compensated for, the effective 
control voltage will be in error. However, when the 
magnetization loop characteristics are known, the voltage 
produced by the control current through the control 
source impedance can be accurately predicted. In fact, 
the amplifier may be controlled entirely by variation of 
control source impedance, and a good fast-response am- 
plifier can be built with an output proportional only to 
resistance or impedance. (3) A rheostat, for example, 
could be the controlling element. 

Core Matching. In the case of the single-core amplifier 
no core matching is required. But with this basic circuit 
core matching is not required in the multicore amplifiers. 
This is true because each core is operating individually 
and is not influenced by the condition of any other core 
in the amplifier circuit. Two single-core amplifiers may 
be combined to produce an a-c power amplifier, as shown 
in Fig. 3, wherein each of the two single-core amplifiers 
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Or high-speed 
carton printer 


Relative positions of two printing rolls and one slotting 
cylinder are adjustable while running by a brake motor 
mounted on an extension of the roll shaft; motor drive 
also opens the machine for access to printing rolls; 
25-hp adjustable-speed drive has 8-to-1 speed range. 


W. F. WARD, 


FOR HIGH SPEED production of carton blanks 
precise control of register of printing and slotting 
is essential, not only for setup but also for run- 
ning adjustments. On equipment of earlier design 
the mechanism for register adjustment was manual 
and performed only with the machine stopped. 
Some powered means was needed for moving each 
cylinder circumferentially in relation to the rest 
of the machine—while the machine was in opera- 
tion. In the new Hooper printer-slotter shown in 
Fig. 1 this is accomplished by independent “com- 
pensator” drives for each of the three cylinders, 
two of which are for printing and one for slotting. 

Each compensator drive is mounted on an ex- 
tension of the printing or slotting shaft, and con- 


Chief Engineer, F. X. Hooper Company, Ine. 


sists of a motor-driven worm which determines 
the relative position of the printing or slotting 
drum and its shaft. The compensator rotates with 
the drum and electric power is transmitted to the 
compensator through slip rings seen in Fig. 2. 
These slip rings encircle the 1/3-hp_ flange- 
mounted reversible brake motor. Control for each 
motor is provided by a pushbutton switch mounted 
directly over each compensator unit. 

Several problems were faced in developing this 
compensator drive. One of the first difficulties 
encountered was caused by a tendency for the 
armature to rotate ahead as the main shaft re- 
ceived impact loads from die cutting and printing. 
Two self-locking or “irreversible” worm drives 
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Fig. 1—Each of the 
three rolls in the 
Hooper carton 
printer can be 
separately registered 
while running. 
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Fig. 2—Flange-mounted motor 
rotates with the roll shaft; 
receives power through slip rings. 








in series, as shown in Fig. 3, did not completely 
eliminate the difficulty and a spring-loaded fric- 
tion pad shown in the circle in Fig. 4 was added. 
This helped, but the armature would still tend to 
creep during a long run at high speed. The final 
answer was the use of a brake motor in which the 
armature is locked rigidly in position except when 
power is applied to the motor. 

Brake motors are 115-volt 60-cycle single 
phase, and receive power through three slip rings 
which provide reversible operation. Slip rings are 
machined from brass tubing and insulated from 
the motor mounting and each other by fiber rings. 
Brush assemblies are of conventional design. 

Main drive for the machine is a self-contained 
variable-speed type using the Ward Leonard sys- 
tem and providing a speed range of 8-to-1. Drive 
motor mounted on the machine is 25 hp d-c with 
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Fig. 5—A separate motor drive 
opens the machine to give operators 
access to printing rolls. 

Feed end of machine moves out on 

rollers to a position fixed 

by limit switches. When closed, frame 
is manually locked in position. 


a speed range from 218 to 1750 rpm controlled 
by a rheostat under the feed table. The motor- 
generator set with its control cabinet is placed on 
the floor at the right side of the machine. 

For ready access to printing cylinders, the ma- 
chine frame is split vertically on a line between 
the two printing rolls. A motor drive through a 
worm reduction moves the feed end of the machine 
forward, as shown in Fig. 6, until stopped by a 
limit switch. This provides entrance from either 
side and ample space for operators to work on 
the rolls standing up. When through, the machine 
is closed by the same motor and stopped by 
another limit switch. The frame moves on a series 
of closely spaced rollers, and a manually operated 
mechanical linkage with a 100-to-1 leverage se- 
curely locks the frame members together. 
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Fig. 3—Drive is double-worm reduction to 
minimize power feedback. Worm on countershaft 
engages worm gear on printing roll. 

(Motor is removed to more clearly 

show the gear drive.) 
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/ 
Eliminoted when 
brake motor added 


Fig. 4—Relative position of drum around drive shaft first used to keep motor armature from creeping under 
is controlled by the pushbutton station mounted over impact loads on drive. In final design this was replaced 
the motor housing. Friction pad shown in circle was by a built-in brake in the motor. 
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Transistors 


and transistor circuits 





Part I—Theory of conduction by positive “holes” 
Point-contact and junction transistor characteristics 
Transistor equivalent circuits; typical amplifier circuits 
Part II will deal with d-c supply and special circuits 


HERBERT J. REICH,* Professor of Electrical Engineering, Yale University 


NE of the greatest forward steps in radio commu- 
nication was the discovery of the crystal detector, 
consisting of a chunk of semiconductor, such as 

silicon or galena, against which rested a fine wire, or 
“whisker.” These early detectors, though erratic in 
performance, were a very useful part of wireless re- 
ceivers prior to World War I. The invention of the 
Fleming “valve,” and later the De Forest ‘“‘audion,” 
displaced the crystal detector by the much more reliable 
thermionic rectifier and led to the development of ampli- 
fiers and oscillators. During World War II it was 
realized that the low capacitance, small size, and absence 
of cathode heating requirements of the crystal detector 
made its use in microwave radar receivers extremely 
desirable. A concerted effort was therefore made to 
eliminate the disadvantages of the early types and to 
develop units that were reliable, rugged and uniform, 
and that could be manufactured by mass-production 
methods. As a result of this program, the crystal diode 
took a permanent place among electronic devices, and 
now matches the thermionic diode detector in respect 
to reliability, uniformity and life. 

In 1948, J. Bardeen and W. H. Brattain of the Bell 
Telephone Laboratories announced the development of 
the transistor, a three-terminal semiconductor device 
capable of use as an amplifier and oscillator. Like its 
diode forbear, the crystal triode was at first lacking 
in reliability, reproducibility and life. During the past 
three years, however, very rapid advances have been 
made in manufacturing techniques, as well as in the 





* Dr. Reich is author of the textbooks “Principles of Electron Tubes’’ 
(1941) and “Theory and Applications of Electron Tubes” (1944) 
oublished by McGraw-Hill Book Co. 
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design of transistor circuits and other circuit elements. 
In consequence, at frequencies below 5 mc, the transistor 
seems capable of taking over much of the work now 
performed by small vacuum tubes. Its advantages in- 
clude small size and weight, low voltage and power 
requirements, low capacitance, freedom from cathode 
heating requirements and consequent smaller heat dis- 
sipation and instant availability, extreme ruggedness 
and long life. Its principal disadvantages are its present 
limitation to operation at temperatures below approxi- 
mately 80 C, the temperature-dependence of some of its 
operating characteristics, and its relatively high “noise.” 
From the point of view of the average industrial user, 
another disadvantage is its present relatively high cost 
and lack of availability. 


Semiconductor Theory 


In semiconductors such as germanium and silicon, the 
atoms arrange themselves into a regular lattice. The 
individual atoms are held in the structure by means of 
the valence electrons, which are the relatively loosely 
bound electrons that participate in the chemical re- 
actions between atoms of different substances. In the 
semiconductor lattice a valence electron from each atom 
joins with an electron from each of the adjacent atoms 
to which it is bound to form the bond between the 
pair of atoms. At very low temperatures, all valence 
electrons are within the valence bonds and are therefore 
not free to move about within the structure. Conse- 
quently the substance acts as an insulator. As the 
temperature is increased, thermal vibration of the atoms 
causes an occasional valence electron to be displaced 
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Left, a two-stage grounded- 

emitter transistor amplifier ait" 
which produces approximate- a 
ly 90 db power gain and, . 
facing page, a micro-power 

audio oscillator. 
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38 trom its bond. Such electrons are free to move about The electrical characteristics of a semiconductor may 
it within the lattice and, if an electric field exists, they | be changed by the addition of a very small percentage 
i- drift in response to the field and thus constitute a of an impurity, the atoms of which are of the proper 
ts current. size to fit into the lattice structure, but which have one 
At the point from which such an electron was dis- more or one less valence electron than the atoms of the 
r, placed, a “hole” is said to exist. A hole has a deficiency semiconductor. If an impurity atom has an extra valence 
st of negative charge and therefore has a net positive electron, all the bonds connecting this atom to adjacent 
charge. An electron from an adjacent valence bond may atoms in the lattice are filled, and one electron of the 
move over to fill the vacancy left by the first displaced impurity atom remains loosely attached. Like the elec- 
electron, and the hole left by the second electron may in trons of hole-electron pairs formed in the pure semi- 
e turn be filled by a third electron from a more remote conductor, such electrons may be detached by thermal 
ie bond. In this manner a hole may drift about within the agitation and move about within the lattice and thus 
of lattice. If an electric field is present, holes may have a increase the conductivity of the semiconductor. The 
y steady component of drift opposite in direction to the impurity atom from which the electron became de- 
2 drift of electrons in the field. Since a hole acts like a tached now has a net positive charge, but is firmly 
e positive charge, the drifting holes produce a current bound in the lattice and therefore cannot contribute to 
n component in the same direction as the drifting elec- current flow. Therefore, when the number of holes 
Is trons. At any temperature, generation of pairs of holes is negligible, as is usually true at operating tempera- 
ie and free electrons is offset by recombination, which tures, current flow is by the drift of negative charges 
e appears to take place principally on the surface of the only. 
semiconductor. The rate of pair formation increases If an impurity atom has one Jess electron than the 
- With temperature. The conductivity of the semicon- semiconductor atoms, one of the valence bonds asso- 
e ductor, which is small at room temperature, therefore ciated with this atom lacks an electron. An electron 
Ss increases with temperature. Hole-electron pairs may from an adjacent atom may move over to fill this bond, 
d also be formed by light falling on the semiconductor. leaving a hole, which may in turn be filled by another 
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electron from a more remote atom. Thus holes may 
drift within the lattice, and the presence of impurity 
atoms of this type makes possible conduction by holes. 
The impurity atom that originally lacked one valence 
electron and accepted an extra electron from an adjacent 
atom now has a net negative charge. Since it is bound 
within the lattice, however, it cannot contribute to the 
current flow. 

Because the conductivity resulting from the presence 
of impurity atoms is not dependent upon the formation 
of hole-electron pairs by thermal agitation, the presence 
of impurities may result in appreciable conductivity 
even at room temperature. In general, both types of 
impurity may be present, but one or the other type 
usually predominates. A semiconductor in which the 
impurity predominantly has extra valence electrons and 
in which conduction is therefore by electrons, is called 
a negative-type or n-type semiconductor. A_ semi- 
conductor in which the impurity predominantly has one 
less valence electron than the semiconductor and in 
which conduction is consequently by holes, is called a 
positive-type or p-type semiconductor. Both n-type and 
p-type regions may exist in the same piece of semi- 
conductor. Transistors may also be either of the point- 
contact or junction type. 


Point-Contact Transistors 


The structure of a point-contact transistor is shown 
in Fig. 1. At present it usually consists of a small block 
of n-type germanium which is soldered to a large-area 
electrode, called the base, and upon which two closely 
spaced point conductors (whiskers) bear. During 
manufacture, one of the point contacts, called the 
“collector,” is electrically “formed” in such a manner 
that the n-type germanium in a small surrounding 
region is converted to p-type germanium. The other 
point is called the “emitter.” In normal operation, the 
emitter is biased positively and the collector, negatively 
relative to the base, as shown in Fig. 2. Currents, in 
the conventional sense, flow from the emitter to the 
germanium and from the germanium to the collector. 

The junction between the small region of p-type 
germanium in the vicinity of the collector point and the 
main body of n-type germanium serves as a rectifier. 
The negative collector voltage biases this junction in 
the reverse direction and in the absence of the emitter 
the collector current would be small. The positive 
emitter removes electrons from the valence bonds of 
atoms in the vicinity of the emitter contact. In other 
words, “holes are injected into the germanium” by the 


Base 





positive emitter. The electric field produced by the 
negative collector causes some of these holes to drift 
to the collector, where they add to the collector current 
produced by the flow of electrons from the negative 
collector to the base. The holes not only augment the 
collector current directly, but their presence in the 
vicinity of the p-n junction also modifies the field 
across the junction in such a manner as to increase the 
flow of electrons across the junction. In a properly 
formed unit, the increment of collector current may 
exceed the increment of emitter current that causes it, 
thus producing current amplification. Current amplifi- 
cation factor a is defined as the ratio of a small incre- 
ment of collector current to the increment of emitter 
current at constant collector voltage. More exactly, it 
is the slope of a curve of collector current /, vs emitter 
current /, at constant collector voltage Il’ .. 

Throughout a wide range of emitter current, the 
value of a of presently available types of point-contact 
transistors lies in the range of 2 to 3, but much higher 
values are obtainable over a narrow range of emitter 
current. Power and voltage amplification are possible 
even when a is unity or less, since the collector im- 
pedance is of the order of 50 to 100 times the emitter 
impedance. 

Like the velocity of free electrons in conductors, the 
velocity with which the electrons and holes move within 
a semiconductor is much smaller than the propagation 
velocity of electromagnetic waves along conductors, 
the velocity of holes being somewhat lower than that of 
electrons. Consequently, the transit time of holes from 
emitter to collector is appreciable, and because of 
differences in the paths taken by individual holes, is not 
the same for all holes. When the frequency of operation 
is so high that the spread in transit times of individual 
holes is an appreciable fraction of the period, the value 
of a is reduced below its low-frequency value. The 
frequency at which the value of a is down 3 db relative 
to its low-frequency value is an inverse function of the 
emitter-collector spacing. It is of the order of 1 to 7 me 
for most point-contact transistors, but some transistors, 
designed for switching service, operate up to about 
20 me. 

In vacuum tubes, negligible grid current flows when 
the grid is maintained negative, and for many types of 
operation the performance can be completely determined 
from a single family of characteristic curves. In the 
normal operation of transistors, on the other hand, 
both emitter and collector currents flow. Since there are 
four variables, any one of which may be chosen as a 
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Fig. 4—Typical form of n-p-n junction transistor. 
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parameter, the characteristics of a transistor may be 
depicted graphically in a variety of ways. The most 
useful characteristic curves are those relating emitter 
voltage and collector voltage with emitter current at 
constant collector current, and emitter voltage and col- 
lector voltage with collector current at constant emitter 
current. Because transistor voltages are single-valued 
with respect to the currents, whereas the currents are 
not necessarily single-valued with respect to the volt- 
ages, the currents are chosen as the independent vari- 
ables. Typical characteristic curves for a point-contact 
transistor are shown in Fig. 3. In plotting these curves, 
emitter and collector currents are assumed to be positive 
if they flow from the emitter to the base and from the 
collector to the base within the transistor. Emitter and 
collector voltages are assumed to be positive if the 
emitter and collector electrodes are positive relative to 
the base. In the normal operation of an n-type point- 
contact transistor, therefore, the collector current and 
voltage are negative. 

It is also possible to make point-contact transistors 
in which the bulk of the germanium block is p-type. 
In such transistors the emitter is formed, instead of the 
collector. The emitter operating voltage is negative and 
the collector voltage positive. 

Point-contact transistors are made both in the form 
of cartridges for socket mounting, and in the form 
of a small bead, as illustrated in Fig. 1. 


Junction Transistors 


The n-p-n junction transistor consists of a bar of 
single-crystal n-type germanium in which a thin layer 
has been converted to p-type germanium, as shown in 
Fig. 4. Nonrectifying contacts are fastened to the three 
germanium regions, the one attached to the layer of 
p-type germanium being called the base. One of the 
junctions between p-type and n-type germanium is 
called the emitter, and the other junction is called the 
collector. The junctions between the p-type and n-type 
germanium are rectifiers. Very little current flows when 
the n-type is positive relative to the p-type, whereas a 
relatively large electron current flows when the n-type 
is negative relative to the p-type by as little as a 
fraction of a volt. In the n-p-n junction transistor the 
collector is biased positively, so that in the absence of 
emitter current, negligible current flows through the 
collector lead. If the emitter is biased negatively by a 
few tenths of a volt, an appreciable number of electrons 
flow from the n-type emitter region into the p-type 
base layer where they diffuse toward the collector. 
Because of combination of electrons with holes in the 
base layer, the injected electrons have a finite lifetime 
in the base layer. If the thickness of the layer is small, 
however, the emitter-collector transit time is small 
enough so that a large portion of the electrons reach 
the collector junction, where they are pulled across the 
barrier by the field and add to the small initial collector 
current. The current amplification of this type of 
transistor does not exceed unity, but the ratio of 
collector impedance to emitter impedance is much 
greater than in point-contact transistors. Junction 
transistors may also be made in the form of a thin layer 
of n-type germanium sandwiched between two p-type 
regions. 

The upper frequency at which a junction transistor 
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Table I - Typical Circuits Parameters (in Ohms) 
for Two Types of Transistors 
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Fig. 6—Four-terminal 
network of a transistor. 
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Fig. 7—Three-terminal equivalent 
network of a transistor. 





will give useful performance is limited not only by the 
spread in emitter-collector transit time of holes, but 
also by capacitance shunting the emitter and collector 
junctions. The effect of transit time decreases as the 
thickness of the p-type layer is decreased. The capac- 
itance shunting the collector junction decreases with 
increase of collector voltage. The effect of the junction 
capacitances upon frequency response is, of course, 
dependent upon the circuit resistances. 

A sketch of a junction transistor is shown in Fig. 4, 
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Table II - Characteristics of Three Basic Transistor Amplifier Circuits 


out Grounded grid Grounded cathode Grounded plate (cathode follower) 
Grounded base Grounded emitter Grounded collector 
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and the characteristic curves of collector and emitter 
voltage vs collector current in Fig. 5. These character- 
istics indicate that the junction transistor is a remark- 
ably linear device throughout its operating range and 
that operation is possible at very low values of voltage 
and collector input power. Comparison of the collector 
characteristics of Fig. 5 with those of Fig. 3 shows that 
in present types, the output impedance (slope of the V./ 
!, curves) of junction transistors in the operating range 
is much greater than that of point-contact transistors 
and that the collector current at zero emitter current is 
much smaller, 

As the temperature of a transistor is increased, the 
number of hole-electron pairs formed by thermal agita- 
tion increases and the characteristics consequently de- 
part from their room-temperature values. At the 
present time, approximately 80 C is the temperature 
beyond which the characteristics of most transistors are 
deemed to lie outside of reasonable tolerances. 

The recommended circuit symbols for transistors are 
those used in the illustrations throughout this article. 
The emitter is distinguished from the collector by an 
arrow-head within the symbol, the direction of the 
arrow-head indicating the direction of flow of emitter 
current. Thus the arrow-head points toward the base 
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in an n-type point-contact transistor or a p-n-p junction 
transistor and away from the base in a p-type point- 
contact transistor or an n-p-n junction transistor. 


Transistor Equivalent Circuits 


Transistor circuits, like vacuum-tube circuits, are 
analyzed most readily by the use of equivalent circuits. 
Although the nonlinearity of transistors, particularly 
of the junction type, is less than that of tubes, the 
equivalent circuits are accurate only for small values 
of alternating currents and voltages and give informa- 
tion only in regard to the fundamental components of 
the currents and voltages. As with vacuum tubes, 
analyses of large-signal operation can be made only by 
means of graphical methods or by direct measurement. 

The most obvious equivalent circuit of a transistor 
is one in which the transistor is represented by a four- 
terminal network, as shown in Fig. 6. The funda- 
mental components of emitter and collector currents 
and voltages are related by the following equations: 


Ve _ TZ, + IeZ12 (1) 
Ve =12Zn + I.Z22 (2) 


in which Z,,, the input impedance for a-c open-circuit 
output, is defined as the ratio of fundamental component 
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Table III - Typical Values of Impedances and Gains for Point-Contact and Junction Transistors 


Grounded-base circuit Grounded-emitter circuit Grounded-cathode circuit 


M 1729 


M 1729 


M 1752 M 1729 M 1752 
point-contact junction point-contact junction point-contact 


1.73x 10° 


Maximum voltage amplification 
Rg=0 andRy=@ 


Maximum current amplification 
Ri= 0 


Input imped. jhe0 | 


ohms 





Output imped. a 0 eg 
ohms | RG=0 





Matched output impedance, ohms 


Typical Rg, ohms 
Typical RL, ohms 


Small-signal power gain corresponding 
to typical Rg and R;_, db 








-0.95 


| RL=@ | 275 
if 6.8x10° |__600 
Boe Eins 5x10° 
Matched inputimpedance,ohms fe Ts. 101 | 

__ | 184x10° | 
Small-signal gain at matched imp., db = , | 39.5 


-190 -173x10* 





~1.7 19 
4 

oes ~ 
a 195 15,000 

6.75x10° | 7.5 

| -22,500 | 2.5x 10° - 22,500 
|__ unstable 455 unstable 
4.13x«10° 


unstable | 46.6 unstable 
300 a 20000 | 


15,000 / 10,000 
36* r i3* 














unstable unstable 











Backward gain, db eee 16.8 


* Because of closeness to instability, these values of of power gain are probably optimistic. 


of emitter voltage to a small alternating emitter current 
when the collector circuit is open with respect to alter- 
nating current. The backward transfer impedance for 
a-c open-circuit input, Z,,, is defined as the ratio of the 
fundamental component of emitter voltage to a small 
alternating collector current when the emitter circuit is 
open with respect to alternating current. Z,,, the 
forward transfer admittance for a-c open-circuit output, 
Z.,, and the output impedance for a-c open-circuit 
input, Zoo, are similarly defined. At low frequencies 
these impedances are essentially nonreactive, and are 
therefore usually considered to be pure resistances, R. 
Their values for specific transistors and operating con- 
ditions may be determined by measurement. For small 
amplitudes, however, R11, Riz, R21, and Rez are equal 
to the slopes of the characteristic curves at the operating 
point, as follows: 


Ru slope of the curve of V, vs I, at constant J, 
Ri2 = slope of the curve of V. vs J, at constant J, 
Ro slope of the curve of V. vs J, at constant J, 
Ro. = slope of the curve of V. vs J. at constant J, 


According to the definition of the current amplifica- 
tion factor a, it is equal to the ratio of the alternating 
collector current to the alternating emitter current 
when the alternating collector voltage is zero and the 
current amplitudes are small. By Eq. (2), therefore, 


Gj = Ro / Roe (3) 


A more convenient equivalent circuit is the three- 
terminal circuit of Fig. 7, the parameters of which are 
related to the foregoing four-terminal circuit resistances 
as follows: 

'o Rie 
Te Ru — Ru 
Ree — Rie 


Te 
tm = Ra — Riv a(re + ry) — ro 


Typical values of the circuit parameters for a point- 
contact transistor and a junction transistor are listed 
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in Table I. It is apparent that 7, is small in compari- 
son with r, and r»,, and that, by the Eq. (4), Tm is 
therefore to a first approximation equal to ar-. 


Transistor Amplifier Circuits 


Just as vacuum tubes may be connected in grounded- 
grid, grounded-cathode and grounded-plate amplifier 7 
circuits, transistors may be connected in grounded-base, 7 
grounded-emitter and grounded-collector circuits. Be- 7 
cause the emitter current and the collector current are 
mutually interdependent, usable values of power gain 
may also be obtained in the backward direction in some 
connections. Table II shows the three basic transistor 
circuits, their equivalent circuits, and the vacuum-tube 
circuits they most nearly resemble, together with the 
expressions for input and output impedances, the 
stability criterion and power amplification. 

Examination of the expressions for input and output 
impedance shows that either impedance may be nega- 
tive and that the circuit may therefore be unstable 
under certain conditions. The criterion for d-c stability 
of a four-terminal network is that the d-c determinant 
of the network equations be positive. For the transistor 
circuits of Table II this criterion may be stated in the 
formula that follows. 


(Continued on page 324) 
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@ Sixty years ago, H. Ward 
Leonard presented 
the American 


before 
Institute of 
electrical engineers the first 
paper describing the method 
of speed control which still 
bears his name. (2.4/1) 

Ten years later, the AlIEK 
held its first meeting de- 
voted exclusively to the speed 
control of motors. 
(2.22) Yet nearly a generation passed before the ad- 
vantages of these methods of adjustable speed were ex- 
tended to general purpose applications. The practice of 
providing each machine function with its individual 
electric motor introduced a new eia 1n automatic control. 
By the proper selection and coordination of the motor, 
power source, and control methods, the modern electric 
drive can be tailored perfectly to meet the ever more 
exacting requirements of speed, precision, and versatility 
heing demanded by modern industry. 

‘Lhe choice of the proper motor or drive for a given 
application requires the consideration of the following 
factors: 

1. Range of Speed Control: Motors and drives are 
classified as constant speed, variable speed, multispeed, 
or adjustable speed. A constant speed motor operates 
at a fixed full-load speed with the speed variation 
between no load and full load inherently limited to a 
few per cent. A variable speed motor, on the other 
hand, varies over a wide speed range between light load 
and full load. The speed at any particular load may or 
may not be adjustable. A multispeed motor has two, 
three, or four full-load speeds, in steps bearing fixed 
ratios to each other. An adjustable-speed motor, on 
the other hand, can be adjusted in speed in any desired 
increments over the full range of adjustment. Such a 
speed range may be from 2:1 up to 100:1, or more, 
and from a few rpm to several hundred or thousand 
rpm. 

2. Speed and Torque Regulation: Most motors and 
drives inherently decrease in speed with an increase in 
load, as illustrated by the curves of unregulated speed 
in Fig. 1. The amount of speed change with load is 
referred to as speed regulation and is usually expressed 
as a per cent of full-load speed. For a given speed varia- 
tion in rpm, the per cent regulation becomes increas- 
ingly greater as the full-load speed is decreased. If the 
inherent speed regulation of a motor or drive is too 
great for a given application, it is often reduced to a 
minimum by special automatic control features. Such 
a drive is said to be “speed regulated.” In other drives, 
it is desirable to hold the developed torque to a fixed 
value independent of speed. Such a speed-torque char- 
acteristic is called “torque regulated.” Fig. 1 shows 
typical examples of speed regulation for both full speed 
and reduced speed operation, regulated and unregu- 
iated; also regulated torque. 

3. Load Characteristics: Horsepower output of a 
motor is proportional to the product of speed and torque. 
When the speed is changed, either the horsepower, the 
torque, or both must change. Adjustable-speed motors 
are classified as constant torque, variable horsepower ; 


electric 


*Ttalic numerals in parenthesis refer to extended bibliography ap- 


pended to article. 
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constant horsepower, variable torque; and_ variable 
torque, variable horsepower. ‘Typical load-speed char. 
acteristics for the three types are shown in Fig, 2, 4 
constant-torque motor is capable of developing the same 
rated torque (twisting effort) over its entire range oj 
speed adjustment. Llorsepower output is therefore pro- 
portional to speed. Continuous operation at low speeds, 
however, may necessitate additional ventilation 6; 
derating. Such a drive has its application to loads such 
as pumps and hoists. A constant-horsepower motor, 
on the other hand, develops the same rated horsepower 
over its entire speed range. The rated torque decreases 
inversely with the increase in speed. This drive has its 
application in most machine tools. A variable-torque, 
variable-horsepower drive has characteristics such that 
both the torque and horsepower ratings increase as the 
speed is increased. Such a drive is best suited to a fan 
load. 

4. Power Supply: In general, d-c motors provide 
more flexible speed control than a-c motors and are 
desirable for adjustable-speed drives. However, most 
commercial power is supplied by a-c systems. The appli- 
cation of d-c motors therefore requires power conver- 
sion equipment. Conversion units may be designed to 
supply constant-potential power to a group of machines 
or adjustable voltage to individual machines. In the 
latter case, the power conversion equipment may be 
engineered along with the motor to provide an inte- 
grated drive and may even include control elements to 
provide for regulated speed or torque characteristics, 

5. Efficiency: Many methods of speed control depend 
on the dissipation of power to effect speed reduction. 
Others require the use of auxiliary machines which in- 
troduce added losses to the system. Such power losses 
result is a low efficiency drive and must not be 
overlooked where large amounts of power are in- 
volved. 

6. Reliability: Incorporation of improved precision 
or sensitivity of control is often brought about by the 
introduction of elaborate and delicate control elements 
which make the equipment more vulnerable to failure. 
\Where shut-down of equipment due to the failure of an 
electron tube or control element cannot be tolerated, 
these elements can be operated in duplicate but at a 
corresponding increase in cost. 

7. Investment Cost: Use of specially controlled 
power conversion equipment or auxiliary machines 
often raises the cost of the complete drive to a value 
several times the cost of the actual driving motor. The 
control often costs as much for a 1-hp motor as for a 
i00-hp or 1000-hp motor. The final choice of the proper 
drive, therefore, is a compromise between the technical 
performance required and the costs incurred. 


Basic Principles of Speed Control 


The well known speed formulas for both d-c and a-¢ 
motors are listed in the table. The speed of a d-c motor 
is proportional to the counter-emf and inversely pro- 
portional to the field strength. The /R drop of the arma- 
ture circuit produces speed regulation by reducing the 
counter-emf with an increase in the load current. The 
speed of a synchronous motor is directly proportional 
to the frequency of the a-c supply and inversely pro- 
portional to the number of poles for which the windings 
are connected. Therefore it is constant and indepen- 
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dent of the load. The no- 
load speed of an induction 
motor approaches the speed 
of a synchronous motor 
having the same number of 
poles and the same supply 
frequency, but under load, 
the speed of the induction 
motor decreases from the 
synchronous speed by a factor 
called slip. Only the inclu- 
sion of a commutated wind- 
ing will allow the no-load 
speed to be other than the 
synchronous speed deter- 
mined by the power fre- 
quency and the number of 
poles in the motor. 


D-c Machines 
Direct-current power can 
be supplied directly from 
a constant potential d-c bus 
or converted on the spot 
from alternating current by 
one of the conventional 
power conversion methods, 
illustrated in the chart. of 
Kig. 3. In the latter case, 
constant potential d-c power 
can be furnished to a group 
of motors, or specially con- 
trolled adjustable voltage 
power can be provided for 
individual motors. 

Series D-C Motors: The 
speed of a series motor can 
be increased through weak- 
ening the field by shunting 
the field to reduce the cur- 
rent or by tapping the field 
to reduce the number of 
turns. The speed can be re- 
duced by any means that de- 
creases the  counter-emf, 
such as a rheostat in series 
with the armature, or a 
connection that divides the 
voltage between two or more 
armatures in series. A spe- 
cial motor (2.224) of his- 
torical interest only had 
two independent armature 
windings which could be 
connected either in_ parallel 
or series to provide two 
ranges of speed. The same 
result is commonly obtained 
in electric traction drives 
by the use of two complete 
motors coupled to the same 
load. The series motor has 
the well known character- 
istic that speed decreases 


Inversely with an increase 
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BASIC FACTORS OF SPEED CONTROL OF MOTORS 


D-C MOTORS 


A-C MOTORS DEPENDS 
Syn. Speed 
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Commutator motors must be considered individually 
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Fig. 1—Typical examples of speed and torque regulation 
of electric drives operated at full speed and reduced speed. 


Constant torque Constant hp Variable torque 
variable hp variable torque variable hp 


Torque Horsepower 


Speed 


. 2— Drives classified as to load characteristics. 
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in load. This is an advantage in hoist and traction 
applications where it is desirable to limit the horsepower 
developed when large torque or traction is required. 
A shunted armature in conjunction with a series rheo- 
stat (2.45) is frequently used to limit the no-load speed 
to a reasonable value. A variable-voltage supply, in- 
corporating a series generator, is used to convert the 
series motor into a constant-speed motor (2.521). In 
this instance since the motor voltage and field strength 
are each proportional to the load current, the speed is 
constant except for the regulation introduced by the 
[R drops inherent in the two machines. 

Shunt Motors: The d-c shunt motor has a constant- 
speed characteristic which lends itself better to the re- 
quirements of most constant-speed drives. The com- 
pound motor, as usually connected (cumulatively 
compound), modifies this constant-speed characteristic 
to give a drooping speed characteristic required by 
some loads. (A differential compound connection would 
give a rise in speed with load). The difference be- 
tween the shunt motor and the separately excited motor 
is essentially a difference in control, and the same motor 
can be connected shunt or separately excited depend- 
ing on whether the same or different power supplies 
are used for the field and armature. Some electronic 
motor drives are an exception, however, and dictate 
different voltage ratings for the field and armature in 
order to achieve maximum utilization of the tube cur- 
rent ratings as well as to adapt the rectifier to standard 
a-c voltages without the use of a transformer. (2.53213) 


Field Weakening and Armature Voltage Control 


The base speed of a shunt motor is defined as the 
speed at which the motor will operate with rated volt- 
ages impressed on the armature and on the field. The 
speed is increased above the base value by weakening 
the field and reduced below base value by reducing the 
counter-emf. Usually, when the speed is increased 
above the base value by weakening the shunt field, the 
armature is operated at rated terminal voltage; this is 
constant-horsepower operation, and the torque decreases 
inversely with an increase in speed. Some elaborate 
types of control raise the armature voltage above base 
value and force the field excitation well into the satu- 
rated region to achieve maximum performance for short 
intervals. 

The average shunt motor may have its base speed 
increased two-fold by field weakening, but to achieve 
speed ranges of 3:1 or 4:1 requires a special design 
to minimize the instability attributed to the field weak- 
ening effects of armature reaction. On some early 
motors, still in use, speed control is obtained by shift- 
ing the armature axially (Reliance) with respect to 
the poles, or by radially withdrawing the poles (Stowe). 
Either method reduces the field reluctance by increas- 
ing the air gap, while the field magnetizing ampere- 
turns remain constant. Thus, the ratio of armature 
ampere-turns to field ampere-turns remains constant 
and minimizes the instability from armature reaction. 
Today, very special designs have achieved as much as 
8:1 speed range by field weakening through rheostatic 
control without these mechanical complexities. 

The simplest method of achieving armature voltage 
control of speed is by a series rheostat. This method 
has the disadvantages of inefficiency, poor speed regu- 
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lation, and in the larger 
sizes, a cumbersome rheostat. 

Some early machine in- 
stallations were made where 
a multiple-voltage d-c bus 
was available so that the 
motor armature could be 
connected to provide two or 
more speed ranges. The ad- 
justable-voltage drive, class- 
ically known as the Ward- 
Leonard system, extends 
features of the multiple- 
voltage system by providing 
a continuous range of arma- 
ture voltages. Today’s systems include field weakening 
as well as armature voltage control to give a wide range 
of speed adjustment. “Packaged” drives now on the 
market commonly provide 8:1 or 10:1 speed range by 
armature voltage control when rotating conversion 
equipment is used, and as much as 30:1 with electronic 
conversion. (253) These ranges are multiplied by a 
factor of 3 or 4 by the inclusion of field weakening con- 
trol. Such adjustable-speed drives, when unregulated 
may have objectionable speed regulation, particularly at 
low speed end of the range; this is remedied by the in- 
clusion of automatic speed control systems effected by 
means of a rotating amplifier, electronic, or magnetic 
amplifier control, or combinations of these. 

The inherently poor speed regulation of an unregu- 
lated drive may be improved considerably by the in- 
corporation of armature terminal voltage feed back, and 
this in turn may be further improved by the use of IR 
drop compensation by which to make the speed signal 
of armature terminal voltage proportional to emf. 
However, for precise speed control, it is very difficult 
to maintain this proportionality over the entire speed 
and load range; hence a tachometer, which provides a 
signal directly proportional to speed, is used with feed- 
back for these precision speed regulators. 

Direct-current motors offer ideal characteristics for 
speed adjustment and control, and are used in most 
applications requiring a wide range of speed adjust- 
ment, except when large power and high speed intro- 
duce commutating difficulties. The main disadvantage 
is the initial cost and operating losses of the conversion 
equipment necessary to produce adjustable voltage d-c 
from an a-c source. In the case of rotating machines, 
the d-c generator supplying the d-c motor must have 
an electrical rating greater than the motor by the amount 
of the motor losses. Similarly, the a-c motor driving the 
d-c generator must have a rating greater than the gen- 
erator by the losses of the generator. Hence, the 
total installed kva capacity exceeds three times the 
rating of the motor being controlled, not to mention 
the exciter, which is usually another rotating machine. 
The overall efficiency of the drive is reduced to 
the product of the individual efficiencies of the three 
machines. 


Alternating-Current Machines 
The a-c machine is almost exclusively a constant- 


speed device and as such has many uses, not the least 
of which is the simple clock motor. The exceptions are 
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Fig. 4—Adjustable voltage 


control of primary. 


Fig. 5—Two methods of obtaining 
multiple speeds of squirrel-cage 
motors by pole changing. 


i 


Fig. 6—Three methods of obtaining wide range 
of speed control of squirrel-cage induction 
motors by change in supply frequency. The chief 
disadvantages are complexity and high cost. 


the a-c commutator motors, the simplest of which is the 
a-c series motor. The latter differs from its d-c counter- 
part by the inclusion of a laminated field structure, less 
field ampere-turns and more armature ampere-turns, 
higher resistance commutating circuits, and a com- 
pensating pole-face winding. This a-c design will oper- 
ate on d-c, but a d-c design will not operate successfully 
on alternating current. 

The chief application of large series motors is for 
railroad traction, owing to their variable-speed charac- 
teristic and universal characteristic of being operable 
from a-c or d-c.-Some are used for hoist control. Many 
small series motors are used for driving sewing ma- 
chines, food mixers, fans, and similar domestic applica- 
tions. When the a-c/d-c feature is not required, the a-c 
repulsion motor is often used. (2.32213) It provides 
essentially the same characteristics as the a-c series 
motor. 

The excellent speed control characteristics of the d-c 
shunt motor cannot be applied directly to a-c operation. 
In general, the shunt motor will not work on alternating 
current because of the nearly 90-deg phase shift between 
the highly inductive shunt field circuit and the less 
inductive armature circuit. This phase shift reduces the 
torque to a negligible value. Schemes have been sug- 
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gested to minimize this phase difference by shifting the 
phase of the voltage impressed in the shunt field, but 
these methods have not found common use. (2.5171) 

By and large, the one motor that has been carried 
over from d-c systems and found use in a-c systems is 
the series variable-speed type. This series type is the 
only universal a-c/d-c motor. 

Synchronous Motors: The a-c motors that find the 
widest use are the constant-speed types. Of these, the 
synchronous motor is so much a one-speed device that 
it has very poor starting characteristics and must be 
brought up to its synchronous operating speed by some 
other means such as, for example, by induction motor 
operation. Multispeed operation of synchronous motors 
is not very practicable because of the difficulty inherent 
in reconnecting both the field and the stator windings 
for another pole configuration. An adjustable-frequency 
supply, on the other hand, allows the synchronous 
motor to start a full-torque load and bring it up to any 
desired operating speed. In fact, the thyratron-com- 
mutated motor is the ultimate in a-c motor control. The 
thyratrons are controlled to provide both adjustable 
frequency and adjustable voltage supply to a syn- 
chronous type machine. (2.541) 


Synchronous Transfer of Power 


One application of frequency control to which syn- 
chronous machines are uniquely suited is the synchro- 
nous transfer of power by electrical means as from a 
ship’s turbine to its propellers via the electrical con- 
nections between an alternator and a synchronous motor. 
Varying the speed of the turbine varies the frequency 
of the electrical system and produces a corresponding 
speed at the propeller. 

Induction Motors: By far the most common a-¢ 
motor is the induction motor, both single phase for 
domestic applications and polyphase for most indus- 
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trial applications. The great advantage of the induction 
motor is its simplicity which results in low first cost 
and low maintenance cost. Its disadvantages are limited 
speed adjustment and poor power factor. 

Polyphase a-c induction motors fall into two groups, 
one having a squirrel-cage rotor, the other a wound 
rotor. Speed control of the squirrel-cage motor can be 
effected by control of the primary voltage, selection of 
the number of poles for which the primary winding is 
connected, or choice of the supply frequency. 

Speed Control by Primary V oltage: A limited amount 
of speed control of squirrel-cage motors is available by 
adjustment of primary voltage, Fig. 4. This can be done 
simply by means of a series rheostat. A series reactor 
would produce as effective a speed control and at im- 
proved efficiency but at the expense of poorer power 
factor and higher first cost. An alternate method is to 
use a tapped transformer which combines the advan- 
tages of high efficiency, good power factor, and im- 
proved speed regulation. Speed control is effected by 
increasing the slip through a reduction in available 
torque. Since this method reduces the pull-out torque, 
it is limited to drives where torque varies as a function 
of speed, such as a fan load. 

Speed Control by Pole Changing: For those many 
drives where two or more multiple speeds are adequate, 
the corresponding synchronous speeds can be selected 
by proper choice of winding connections to produce 
different pole arrangements. Where a 2:1 speed ratio 
is sufficient, a single winding may be reconnected as 
shown in Fig. 5 (A). The lower speed is obtained by 
doubling the effective number of poles by producing a 
consequent pole arrangement. Where other than 2:1 
speed ratio is desired, a separate winding is required 
for each speed. Fig. 5 (B) shows one such scheme of 
connections. A very practical motor design utilizes two 
sets of windings, each of which can be reconnected to 
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produce two synchronous speeds, thus giving four 
speeds. One combination produces four poles or eight 
poles with one winding and six or twelve poles with the 
other winding, giving synchronous speeds of 1800, 1200, 
900 and 600 rpm at 60 cycles. These motors can be 
designed for constant-torque, constant-horsepower, 01 
variable-torque and variable-horsepower ratings. 

Speed Control by Supply Frequency: Where con- 
tinuous, wide-range adjustment of speed of a squirrel- 
cage motor is desired, the only method is by stepless 
adjustment of the supply frequency. This is the a-c 
equivalent of the d-c adjustable-voltage drive. The a-c 
motor being controlled is supplied from an alternator 
whose frequency is determined by the speed at which 
it is driven. For constant-field excitation, the voltage of 
the alternator likewise is proportional to its speed. Thus, 
the a-c motor is supplied with a fixed ratio of voltage to 
frequency and, for a given current rating, its horse- 
power will increase proportional to speed; hence it is 
a constant-torque, variable-horsepower drive. The usual 
means of driving the alternator at adjustable speed is 
through the use of a d-c adjustable-voltage drive, 
Fig. 6-A. 

Equipment utilization is poorer than that of its d-c 
counterpart by the addition of two more fully rated 
machines, making a total of five fully rated machines 
through which electrical power must be transmitted, not 
to mention the exciter for the field windings of the two 
generators. The justification for this complexity and 
expense lies in those applications where high-horse- 
power, high-speed motors must be used and where d-c 
motors cannot be operated satisfactorily at these speeds. 
Adjustable-frequency control also finds application for 
multimotor drives when the motors must be kept in 
synchronism while being adjusted in speed. 

Fig. 6-B shows a modification of this drive in which 
an induction frequency converter replaces the alter- 
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nator. The former is essentially a wound-rotor induc- 
tion machine whose primary winding is excited from 
supply frequency and whose secondary winding supplies 
the load. Higher-than-supply frequency is produced by 
driving the rotor in a direction opposite to its natural 
tendency to rotate and thus producing a slip greater 
than unity for a given load current. The electrical output 
of an induction frequency changer is proportional to 
the output frequency, while the input to the primary 
winding is proportional to the supply frequency. The 
difference between input and output electrical power is 
supplied mechanically to the rotor. Thus, neglecting 
losses, for a 2:1 increase in speed of the motor being 
driven, half of the power is supplied electrically through 
the primary winding and half mechanically through the 
shaft, so that the rating of the d-c adjustable-voltage 
motor is only half that required of a system employing 
an adjustable-frequency generator (Fig. 6-A). For a 
10:1 speed range the induction frequency changer would 
supply only 10 per cent through its primary winding 
and 90 per cent would have to be supplied mechanically 
through its shaft. 

It is possible to design an electronic frequency 
changer to supply the high-frequency induction motor 
directly from a 60-cycle system. Such an equipment 
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would have elements similar to those diagrammed in 
Fig. 6-C. Electronic frequency changers are being used 
for frequency conversion between 60-cycle and 25-cycle 
utility systems. (2.5316) (2.7111) The complexity of 
control makes the cost of this system prohibitive except 
for extremely large size machines. 


Speed Control by Absorption of Secondary Power 


More effective methods of speed adjustment through 
change in slip can be produced through the use of a 
wound-rotor induction motor. Speed adjustment can be 
effected from either primary or secondary windings. In 
addition to the methods of primary control available for 
squirrel-cage motors, speed control can be produced by 
unbalancing the stator voltage when there is appreciable 
resistance in the rotor circuit. One such method of un- 
balance is to use back-to-back connected thyratrons in 
one primary line with the grids controlled in response 
to a fed-back signal (2.544). Alternate methods are to 
use a saturable reactor in place of the thyratrons, of 
an adjustable transformer to supply the unbalanced 
voltages directly. By the proper choice of secondary 
resistance, the no-load speed can be reduced below 
synchronous. Such schemes find application in con- 
tr ling the lowering rate of an overhauling crane load. 
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The more common methods of controlling the speed 
of a wound-rotor motor depend on the absorption of 
rotor power by slip regulation (2.5121) (2.513). A 
number of such schemes are illustrated schematically. 
The secondary resistance method of speed control, 
shown in Fig. 7, is the simplest and most common. It 
is equivalent to the armature resistance control of a 
d-c motor. Disadvantages are poor efficiency and poor 
speed regulation. Reactance is no substitute for re- 
sistance, if for no other reason than that a reactor can- 
not continuously absorb power. By the same token, 
back-to-back connected grid-controlled thyratrons are 
no substitute for an adjustable resistor, since they in- 
troduce a phase shift in the rotor current similar to 
that of a reactor. Secondary-resistance control is an 
improvement over primary resistance control in that the 
pull-out torque remains essentially constant because 
the primary winding is always excited at full voltage. 

The poor speed regulation of the secondary resistance 
method can be overcome by absorbing secondary power 
at a fixed voltage. This is the a-c equivalent of the d-c 
adjustable-voltage drive. The method, however, is com- 
plicated due to the fact that the counter voltage must 
accommodate itself to the slip frequency of the rotor at 
all times. One such application is the concatenation of 
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Fig. 7—Speed control of wound- 
rotor induction motor by secondary 
resistance. 

Fig. 8—Concatenation of two 
induction motors to obtain 

three fixed speeds. 

Fig. 9—Kraemer system of speed 
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control of wound-rotor induction 

motor employs a rotary converter. 
Fig. 10—Double-fed induction motor for large adjustable- 
speed drives. 

Fig. 11—Use of a mechanical frequency changer to obtain 
adjustable-frequency counter voltage for wound-rotor induc- 
tion motors. 

Fig. 12—In the Scherbius system, speed changes are 
effected through the adjustable autotransformer aided by 
the exciter. 
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two induction motors (2.5111). With this connection, 
Fig. 8, the secondary of motor 1 is fed into the primary 
of motor 2 and the two motors are coupled to the same 
shaft. The primary voltage of motor 2 impresses a 
counter-emf on the secondary of motor 1 and requires 
the latter to operate with a definite slip, thus providing 
a no-load speed different from the synchronous speed 
of either motor, The no-load speed of the common shaft 
is the ratio of the number of poles on the second ma- 
chine to the sum of the poles on the two machines, 
multiplied by the synchronous speed of the first, namely, 
S; & Po/P; + Pe. Since the electric output of motor 
1 is absorbed as electrical input to motor 2 and con- 
verted into mechanical output to the common shaft, 
motor 1 is operating under constant-horsepower con- 
ditions. Three speeds are available: the speed of motor 
1 by itself, the speed of motor 2 by itself, and the 
concatenation speed of the combination. For two iden- 
tical motors, the concatenation speed 

would be half that of either motor. Given 

two motors of unlike speeds, the concat- 

enation speed is the same no matter 

which motor is used as the first motor. 

When loaded, the concatenation speed 

decreases in a manner characteristic of an 

induction motor due to a further increase 

in slip. Further control of speed can be achieved by 
control of resistance in the secondary circuit of the 
motor 2. This drive finds very little application in 
practice because only three distinct speeds are obtained 
from two fully rated motors. 

A more flexible application of a counter-emf system 
is the Kraemer drive, shown in Fig. 9. Here, the output 
of the rotor is fed into the a-c slip rings of a rotary 
converter. The d-c output of the latter is in turn fed 
into a d-c motor. The mechanical output of the d-c 
motor may be mechanically coupled to the shaft of the 
main motor producing a constant-horsepower drive, or 
it may be coupled to an alternator and fed back elec- 
trically into the a-c supply lines, producing a constant- 
torque drive. Speed adjustment of the main motor is 
achieved by controlling the excitation of the d-c motor 
while the power factor of the main induction motor is 
controlled by the field excitation of the rotary converter. 
No-load speeds both above and below synchronous 
may be produced, and speed regulation is as good as the 
combined inherent voltage regulation of the individual 
machines. The size of the auxiliary machines varies 
directly as the speed range obtained. For example, if 
the main induction motor has a synchronous speed of 
1800 rpm, and it is desired to drop the speed to 900 
rpm, the rotary converter rating should be half the 
rating of the main motor. Neglecting losses, the other 
auxiliary machines have the same ratings as the rotary 
converter. With this same rating of auxiliary equip- 
ment, the main motor can be operated at 2700 rpm 
by reversing the flow of power from the rotary con- 
verter into the secondary of the main motor. The overall 
efficiency of the Kraemer system is better than that of 
the secondary-resistance method of speed control (Fig. 
7) because secondary power can be returned to the 
system. 

Current practice is to substitute a synchronous-motor 
motor-generator set for the rotary converter as illus- 
trated in Fig. 10. Such an application finds use in the 
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extremely large, high speed, adjustable-speed induction 
motors required for wind tunnel drives. 

Other methods for introducing an adjustable-fre- 
quency counter-voltage into the secondary circuit of 
the main wound-rotor induction motor are those shown 
in Figs. 11 and 12. In Fig. 11, the commutator of a 
mechanical frequency changer is driven by a pilot motor 
of a rating sufficient to supply the mechanical losses of 
the frequency changer. One set of brushes of the fre- 
quency changer is connected to the secondary of the 
main induction motor while the other set of brushes is 
excited with polyphase current. For the constant-horse- 
power version, the rotor of the mechanical frequency 
changer is operated at a speed proportional to the 
synchronous speed of the main induction motor. The 
electrical frequency impressed on the set of brushes is 
provided by a synchronous machine operating at the 
same speed as the rotor of the main motor and deliver- 

ing a frequency proportional to 1-slip of 

the main motor. <A voltage of slip fre- 

quency appears across the other set of 

brushes and matches the secondary fre- 

quency of the main induction motor. The 

speed of the main motor is controlled by 

adjusting the field excitation of the syn- 

chronous machine, assuming an optimum 
mechanical orientation of the commutator brushes rela- 
tive to the slip ring taps on the rotating winding. Zero 
field excitation on the synchronous machine produces a 
main motor speed comparable to a short-circuited sec- 
ondary connection of the main motor (neglecting impe- 
dance drops in the machine windings of the secondary 
circuit). Field excitation of one polarity on the syn- 
chronous machine will produce an a-c output of a phase 
opposite to the voltage induced in the secondary of the 
main induction motor, producing speeds below the syn- 
chronous speed of the main induction motor in propor- 
tion to this field excitation. The opposite polarity of field 
excitation will produce an a-c output of a phase additive 
to the voltage induced in the secondary of the main in- 
duction motor, producing speeds above synchronous 
speed in proportion to this field excitation. Some degree 
of power factor correction of the main induction motor 
can be produced by adjusting the portion of the com- 
mutator brushes of the mechanical frequency changer. 

In the constant-torque version of this drive, the 
mechanical frequency changer is driven at a speed pro- 
portional to the speed of the main motor through the 
pilot motor-pilot alternator electrical link and the ex- 
citation of the mechanical frequency changer is derived 
from the a-c supply lines through one adjustable-volt- 
age transformer. In this instance, speed control is 
achieved by adjustment of the adjustable-voltage trans- 
former, and speed ranges above and below the syn- 
chronous speed of the main motor are obtained by 
reversal of the phase of the output voltage of this 
transformer. 

The Scherbius system, Fig. 12, substitutes a Scher- 
bius machine for the combination of the mechanical 
frequency changer and synchronous machine of Fig. 11. 
The Scherbius machine is similar in construction to a 
d-c shunt machine except that it is provided with a 
polyphase field and a polyphase armature-brush ar- 
rangement and transmits power via its shaft. The field 
of the Scherbius machine is excited at the secondary 
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frequency of the main motor. The magnitude and po- 
larity of excitation is determined by an adjustable 
autotransformer which thereby sets the speed at which 
the main motor operates. As the synchronous speed of 
the main motor is approached, there is insufficient ex- 
citation to be derived from the adjustable autotrans- 
former circuit, hence an ohmic-drop exciter is used as 
an auxiliary source of excitation to make up this 
deficiency and enable the drive to operate through the 
zone of synchronous speed. When the mechanical out- 
put of the Scherbius machine is coupled to the shaft of 
the main induction motor, a constant-horsepower drive 
results; when the mechanical output of the Scherbius 
machine is coupled to the a-c supply lines via an in- 
duction machine, the drive becomes one of constant- 
torque characteristics. 

For medium size motors of the order of 5 to 75 hp, 
the function of counter-voltage feedback is accomplished 
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by a winding within the machine itself. This is the 
brush shifting motor of Fig. 13, originally known as the 
Schrage motor (2.514) and now manufactured in the 
United States by the General Electric Company under 
the designation ACA motor. This motor has a revolv- 
ing primary and stationary secondary windings. In the 
same rotor slots with the primary winding is a com- 
mutated winding. A three-phase brush arrangement on 
this commutator provides the counter-voltage of slip 
frequency to oppose the voltage of the secondary wind- 
ing. Speed control is achieved by shifting the commuta- 
tor brushes. Commercial practice provides adjustable 
speeds above and below synchronous speed with a total 
range of about 3:1. For remote and automatic control 
of speed, the brushes are shifted by means of a reversi- 
ble pilot motor. This is a constant-torque, variable- 
horsepower drive since the output of the secondary is 
fed back through the commutated winding. 
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Fynn-Weichsel motor. Synchronous operation of an 
induction motor can be achieved by any method which 
will reduce the slip to zero. This is done in the Fynn- 
Weichsel motor (2.5114) by inserting the output of a 
commutated winding in series with one of the secondary 
windings to introduce an additive-emf which sustains 
the secondary current as the rotor approaches synchro- 
nous speed. This motor starts as an ordinary induction 
motor since the additive voltage is negligible compared 
to the induced voltage at or near standstill, but as 
synchronous speed is approached this additive voltage 
assumes major proportions sufficient to pull the rotor into 
synchronism. At synchronous speed, this additive-emf 
becomes direct current because of the rectifying action 
of the commutator, and provides the d-c field necessary 
to lock the rotor into synchronism. It is thus a self- 
synchronous motor, combining the advantages of the 
good starting torque of a wound-rotor induction motor 
with the good power factor of a synchronous motor. 
Furthermore, in event that pull-out torque is exceeded 
at synchronous speed the operation reverts to that of an 
induction motor. Very probably, the complexity of the 
design and the fact that the motor operates at a fixed 
power factor have mitigated against its extensive use. 


A-c to D-c Conversion by Rectification 


Those portions of Fig. 3 pertaining to a-c to d-c 
conversion by rectification have been expanded in Fig. 
14. Rectification can be accomplished by half-wave, full- 
wave, or polyphase circuits; the rectifying elements 
may be dryplate, electronic, or mechanical varieties. 
The outputs of these rectifying devices may supply d-c 
power at constant potential to the armature and field 
circuits of d-c motors, but they provide no speed control 
other than the inherent speed regulation of the motor. 
In those cases when the rectifier is a half-wave, a single- 
phase full-wave, or a 3-phase wye circuit, the inherent 
speed regulation of the motor may be decidedly poorer 
than on a pure d-c supply, because at light load the 
armature counter-emf seeks the peak level of the rec- 
tified voltage rather than the average level. (2.5346) 
This effect is minimized when the number of rectifier 
phases is increased. In Fig. 14 the dotted lines indicate 
probable applications, not yet commercially realized. 
None are shown for vibrating contact and rotating 
commutator types of mechanical rectifiers, because it is 
somewhat improbable that these systems will be used 
for motor control. The synchronous-contact mechanical 
rectifier, however, is already being used to supply a 
d-c bus which may have connected motor loads. 

Simple forms of adjustable-voltage control for d-c 
motors, providing controlled but not regulated speeds, 
are those using adjustable autotransformers or saturable 
reactors to control the a-c input to the rectifier; the 
d-c output is essentially proportioned to this a-c input 
voltage. At any one speed setting, the speed regulation 
is that inherent in the motor and the rectifier circuit 
used. Generally, these applications are limited to small 
size motors supplying essentially constant loads or 
when an operator is available to re-adjust the speed 
to suit a changing load. 

More elaborate methods of speed control, employing 
grid-controlled hot-cathode thyratrons or ignitron tubes 
(2.5344) or their magnetic amplifier counterparts, not 
only control the range of speed obtainable but regulate 
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this speed at any pre-set 
value to within very close 
limits. The same control cir- 
cuits that regulate speed may 
be adapted to regulate torque, 
or any combination of speed- 
vs-torque regulation may be 
predetermined. This is done 
through feedback of signals 
proportional to the regulated 
quantities acting upon the 
voltage sources which control 
the characteristics of the 
motor. (2.537) The tran- 
sistor application is shown in 
dotted outline in Fig. 14 be- 
cause it is a probability not 
yet fully developed. 

That portion of Fig. 14 
pertaining to “Speed and 
Torque Regulation” is typical 
of the selection and arrange- 
ment of components found in 
any regulating system. Of 
particular importance are: 
the input signal of the quan- 
tity being regulated, the refer- 
ence or standard of compari- 
son, the sensing means used 
to determine whether the 
measured quantity is greater 
or less than the standard and 
by how much, the amplifier 
which magnifies minute dif- 
ferences (error) between sig- 
nal and reference into the 
substantial quantities  re- 
quired to actuate the power 
amplifiers, the power ampli- 
fiers themselves (thyratrons 
or ignitrons, etc.), and the 
feedback loop tying the re- 
sponse to the signal through 
the device being controlled. 


Combining Signals 

This simple diagram indi- 
cates how signals of one 
quantity (say, armature ter- 
minal voltage) may be modi- 
fied by signals of another 
quantity (voltage propor- 
tional to armature current) to 
produce a signal equivalent to 
something else (counter- 
emf). It also indicates how 
two separate signals may be 
fed into the comparator so 
that a selected one may domi- 
nate the control under cer- 
tain circumstances (speed 
regulation dominant until a 
certain value of armature 
current is reached, after 
which the armature current 
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signal dominates to regulate armature current down to 
standstill, if necessary ). 

This same diagram suggests that a tachometer volt- 
age may be substituted for compensated armature volt- 
age as a signal of speed. This may seem so simple and 
effective in comparison to /R-drop compensation that a 
comparison of the two methods is warranted. 

Compensation for JR drop has the advantage that 
it requires only an electrical connection to the armature 
terminals. It has the disadvantage common to all com- 
pensating schemes that compensation may not be equally 
effective over the whole range of operation. For ex- 
ample, when the resistance of the armature changes 
due to temperature rise of this copper it is difficult to 
make compensating circuits experience an exactly pro- 
portional change. Furthermore, it is more difficult to 
compensate for non-linear effects such as brush-drop 
and armature reaction. For these reasons, while /R- 
drop compensation may be satisfactory for general ap- 
plications of motor control, the tachometer must be 
used where precise speed control is required. 

The tachometer generator (2.326) is open to the objec- 
tion that it is an additional rotating part, to be pur- 
chased, and built in. The problems of mounting this 
simple device must not be overlooked. Even when the 
motor is provided with a mounting bracket and shaft 
extension or coupling means, the alignment becomes 
critical in proportion to the precision of speed regula- 
tion sought. Misalignment produces a periodic irregu- 
larity in speed characteristic each revolution and this 
is reflected in the output as a ripple voltage superim- 
posed on the speed voltage. The magnitude of this 
ripple voltage may easily exceed the change in average 
voltage which actuates the regulating system. V-belt 
couplings may not be an answer because joints or hard 
spots in the material of the belt may cause it to ride 
in and out of the V-groove in the pulleys thus changing 
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the pulley ratio and producing periodic ripple in the 
output voltage. Similarly, chain drives may reflect a 
ripple voltage of a frequency corresponding to tooth 
and sprocket combinations. 

Even if all these mounting difficulties are overcome, 
the design of the tachometer itself may introduce ripple 
voltages attributable to tooth and slot configurations of 
the magnetic circuit and to brush and commutator seg. 
ments of the electric circuit. The brush and commy- 
tator are eliminated when permanent-magnet field types 
of a-c tachometers are used. 

The fundamental electrical output of a tachometer 
generator is an alternating voltage of a magnitude and 
frequency proportional to speed. Many speed control 
circuits require a d-c potential signal proportional to 
speed. The use of rectifiers to convert the a-c signal of 
the tachometer into a d-c signal may introduce non- 
linearity of response due to the characteristics of the 
rectifier elements themselves, and the use of filters to 
eliminate the relatively low-frequency output ripple of 
the rectified wave form may introduce objectionably 
long time-constants in the output signal. For all these 
reasons it is obvious that the cost of a properly designed 
and mounted tachometer will limit its use to those 
applications where the precision of control allows no 
alternative. 


D-c Adjustable-Voltage Drives 


As an expansion of the block diagrams of Fig. 3, 
elementary diagrams of nine forms of adjustable-speed 
drives utilizing rotating equipment are presented in 
Figs. 15, 16 and 17. Fig. 15 diagrams three simpler 
forms of unregulated drives in which the speed regula- 
tion obtained is inherent in the machines themselves. 
The choice between forms A and B is the choice between 
a rotating exciter vs a static source of excitation for the 
shunt field windings. The static exciter offers a more 
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fexible layout of equipment because it can. be located 
remote from the main motor-generator unit whereas the 
rotating exciter is usually driven from the a-c motor 
through a coupling or V-belt. Form C is offered com- 
mercially in the interest of simplicity since it is a 
constant-speed, adjustable-speed drive requiring no ex- 
citer. However, the speed control rheostats are neces- 
sarily bulky because they are handling by-passed series 
geld current. A modification (2.5212) of this series- 
series drive seeks to overcome this objection to some 
extent. 


Feedback Improves Speed Regulation 


The three schematic diagrams of Fig. 16 show how 
the speed regulation of the systems of A and B of 
Fig. 15 would be improved by the addition of feedback 
and amplification. In these instances, the speed signal 
feedback is either the armature terminal voltage (with 
or without compensation for errors due to JR drop in 
the armature circuit of the d-c motor) or a tachometer 
generator voltage, which needs no compensation. 
Torque control and regulation may be included as well 
as speed control and regulation. The circuits of A, 
Fig, 16 achieve power amplification by means of rotat- 
ing amplifiers such as the General Electric amplidyne, 
the Westinghouse Rototrol, the Allis-Chalmers Regu- 
lex, or the Reliance type ACA two-unit cascade ex- 
citers. These, in turn, are controlled by direct com- 
parison of speed voltage and reference voltage, or by 
magnetic amplifiers, electronic amplifiers, or miniature 
rotating amplifiers. For fast response to speed and 
torque signals, the ultimate in rotating amplifier control 
should be a combination of a main d-c generator of 
amplidyne characteristics and a main d-c motor of 
amplidyne characteristics (2.5534) with their fields 
controlled by other rotating amplifiers, electronic am- 
plifiers, or magnetic amplifiers. In schematic C, Fig. 16, 
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the power amplification is by means of magnetic power 
amplifier and the control is derived from a magnetic 
voltage and current amplifier system. Even the reference 
is indicated as being derived from a magnetic amplifier 
type of system. 

The diagrams of Fig. 17 show how the rotating gen- 
erator and its a-c driving motor would be replaced by 
a static a-c to d-c conversion means. A double-way 
rectifier circuit supplied from an adjustable-voltage 
alternating potential through the medium of an adjust- 
able-voltage transformer is shown at A. In this drive, 
the speed of the motor would be adjusted manually by 
the amount of voltage derived from the adjustable 
transformer and the speed regulation would be that 
inherent in the combined rectifier-motor characteristic. 
The elementary circuit arrangement of a typical elec- 
tronic motor control is shown at B, wherein the a-c 
to d-c conversion is by power amplifiers in the form 
of grid-controlled gaseous discharge devices (thyra- 
trons or ignitrons) and the control amplification is from 
electronic tube amplifiers. In this particular drive, the 
shunt field of the motor is separately excited from 
another grid-controlled rectifier. At C, Fig. 17, a mag- 
netic amplifier (diagrammed in a very simplified form) 
replaces the d-c generator and its a-c driving motor. 
Voltage amplification is by means of magnetic ampli- 
fiers also, although it could just as readily be derived 
from electronic tubes or rotating amplifiers. 

In the diagrams of Fig. 16 and Fig. 17-C, the signal 
by which armature current is regulated is the ohmic 
drop across the terminals of the commutating-pole 
windings. Because this voltage drop is of the order of 
only 5 volts, it is customary to use the combined voltage 
drops across the commutating fields of both the motor 
and the generator as the signal of armature current. 
For control during deceleration and reversals, this 
voltage is sensed in polarity to determine the direction 
of current. 

When rapid response is sought, the 
armature current may undergo so rapid 
a change that the usually negligible in- 
ductance of the commutating pole wind- 
ings develops appreciable voltage and 
swamps out the /R drop to which the 
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feedback sense to decrease the armature 
current and retard the rate of accelera- 
tion. It is minimized by the use of neu- 
tralizing turns wound on the commutat- 
ing poles and connected into the control 
circuits. (2.5377) 





Comparable Cost of Drives 


Fig. 18 provides a comparison of the 
costs of a number of common adjustable- 
speed drives supplied by a-c power. Prices 
are based on standard open-type motors 
with maximum speeds of 1800 rpm. Ex- 
ceptions are the planer drive, which has a 
maximum speed of 1200 rpm, and the 
ACA motor which has a maximum speed 
of 2500 rpm. Prices include the neces- 
sary control for starting and operation in 
one direction of rotation. 
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The most inexpensive drive is the simple constant- 
speed squirrel-cage motor. Next, in the order of both in- 
creasing cost and range of speed control, are the wound- 
rotor induction motor with a practicable speed range 
of 1:35 to 1, the ACA brush-shifting motor with a 
speed range of 3:1, and the variable-voltage drive 
utilizing series d-c machines, providing a speed range 
of 10:1. The more common unregulated adjustable- 
speed drive, namely a d-c shunt motor supplied from 
a motor-generator set, provides somewhat better per- 
formance over a speed range of 8:1 by armature control 
at a correspondingly higher cost. A wider range of 
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speed control can be obtained by the addition of field 
control at a slight further increase in cost. The cost 
of the drive is independent of whether the motor- 
generator set is excited by a rotating or a static exciter, 
provided no speed or torque regulating control is 
included. 

Still higher in cost, in the integral-horsepower range 
of sizes, is the regulated shunt-motor drive supplied 
from a thyratron rectifier. In addition to speed and 
torque regulating features, such a drive provides a 
speed range of 20:1 with armature control and even 
higher ranges by the addition of field control. In the 
smaller sizes, however, it should be noted that a drive 
supplied from a thyratron rectifier is cheaper than 
one using a motor-generator set for conversion, even 
though the former includes the added advantage of 
regulating control. Drives employing conventional full- 
wave rectifiers hold the advantage throughout the frac- 
tional-horsepower range. By the substitution of a 
bridge-type rectifier for the more common diametric 
circuit, this advantage holds up to about 3 hp, as illus- 
trated by the single rating for a drive of this design. 
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The half-wave circuit, limited by present designs t 
Y% hp, provides a unit at still less cost, although af 
some sacrifice in performance. 

The advantages of the speed and torque regulating 
features obtainable through the use of thyratron reg. 
hers, along with the lower cost of rotating equipment 
in the larger sizes, are combined through the use oj 
a motor-generator set provided with controlled elec. 
tronic excitation. Such a drive shows a favorable cog 
comparison with complete electronic conversion fo 
sizes above 5 hp. In much larger sizes than shown jp 
the comparison, say 200 hp, all-electronic conversion, 


Fig. 18—Comparable 
costs of adjustable- 
speed drives 
operating off a-c 
supply lines. 

Cost includes motor 
and control based 
on 1951 net prices. 


using ignitron tubes, again becomes cheaper than con- 
version using rotating machines. 

A still higher speed range, incorporating speed and 
torque regulating features, is provided through the use 
of power conversion by a motor-generator set excited 
from a rotating amplifier. Such a drive is available 
only in the larger sizes and for special applications. 
Comparative cost data are shown for a complete rever- 
sible Rototrol-controlled planer drive. Part of the m1 
creased cost of this particular drive is due to the addi 
tion of control features not included in the prices of 
the other drives shown. ooo 
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This bibliography is arranged according to subject mat- 
ter with each entry assigned a catalog number to facilitate 
reference with the charts and text. The system does not 
follow standard library indices. Entries catalogued 1.--- 
are books while those catalogued 2.--- are articles in 
the technical literature. Each digit following the decimal 
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according to specific topics, as indicated by the master 
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ence depends on the number of articles selected in that 
particular field and the degree to which the material can 
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Converting to 
hon-nickel 


to the more readily available Type 430 arise from 


stainless steel 


Design problems faced in changing over from 18-8 stainless 


differences in fabricating characteristics, as well as 


the different mechanical and corrosion resisting 


KY )X products demanding a material combining dura- 
bility, attractiveness and economy the continuing 
shortage of 18-8 (Type 302) stainless steel is an incen- 
tive to designing for the nickel-free Type 430 alloy. But 
conversion brings design problems. In the preceding 
article* the discussion covered the effects of service 
conditions, corrosion, mechanical properties, heat resist- 
ance and magnetic properties. Fabricating methods are 
also important considerations in changing over to the 
nickel-free stainless. 

Welding. Type 430 stainless can be welded by any 
method except forge welding, but welded joints may be 
somewhat brittle at room temperatures. This is true be- 
cause welding temperatures cause rapid grain growth at 
weld areas. There is also a structural change in the 
metal in which a brittle constituent forms around the 
grain boundaries. Annealing in the neighborhood of 
1400-1500 F will partly alleviate the brittle condition. 
It will not correct grain growth, however, and the weld 
will therefore not be restored to the full ductility of the 
base metal. 

. The use of Type 430T does give improved weld duc- 
tility, however, since the titanium contained in the alloy 
inhibits the formation of the brittle constituent. There- 
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TURING, October 1952, p. 112. 
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properties discussed in the preceding article. 


kel Stainless Steel,’”? EvectricAL MANvuFac- 





RICHARD E. PARET, Stainless Steel Specialist 


Committee of Stainless Steel Producers, American Iron and. Steel Institute 


fore ‘Type 430T is being specified increasingly for 
welding applications. Type 430T welds are fairly duc- 
tile in both the as-welded and annealed conditions. 

Weld ductility can also be improved in 17 per cent 
chromium steel by reducing the heat input during weld- 
ing. This limits the grain growth to some extent. Re- 
sistance spot welding and inert-gas-shielded arc weld- 
ing are methods that achieve reduced heat input. 
Inert-gas-shielded arc welding is usually specified for 
sheet or very light plate. High rates of travel can be 
obtained with this process and the amount of fused 
metal held at a minimum. The low heat input along 
the joint minimizes the structural change in the nearby 
metal. 

An even more rapid type of welding is atomic-hydro 
gen arc welding. It is often used for making corner 
joints and edge welds in very thin sheets. But it 1s 
metal-are welding that is most widely called for in 
welding Type 430 sheet. Metal-are welding with a coated 
rod is handier with thicker pieces which need filler rod 
in addition to parent metal. The amount of heat at the 
joint is usually substantially less than with gas torch 
welding and the weld therefore is more ductile. 

\s a rule, the oxyacetylene or gas torch welding 
process is not recommended for joining either Type 430 
or Type 430T since it normally involves too much heat- 
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Coffee Maker Converted to 


Product finish and corrosion resistance improved; stronger 
material reduced denting hazard in change from chrome-plated 


brass to chrome stainless. 


H. G. BLAKESLEE 


Vice President, Cory Corporation 


LECTRIC coffee makers have 

generally been made of copper 
and brass for ease of forming. Plat- 
ing was employed to provide resis- 
tance to corrosion, with chrome plat- 
ing applied over a heavy nickel plate. 
While satisfying all requirements for 
appearance, plated brass parts were 
easily dented in handling during 
manufacture and in shipping. Also the 
chrome plating was attacked by coffee 
oils in some instances on inside sur- 
faces that were hard to clean. These 
inside surfaces and corners were dif- 
ficult to plate with a uniform thick- 
ness. 

Solid stainless steel was considered 
as a solution to the plating problem, 
but the good-drawing 18-8 Type 302 
was not available, and the Type 430 
chromium stainless steel was difficult 
to draw into the shapes easily formed 
of brass. However, the polished finish 
on Type 430 gave a closer match to 
the appearance of the chrome-plated 
brass surface, and the solid stainless 
steek-was much less readily dented. 

Thus, while Type 430 was more 


difficult to handle it offered some 
desirable advantages. As it was nec- 
essary to make the bowl from more 
than one piece (either in brass or 
stainless ) the brass bowl is assembled 
by soldering, and no solder joint in 
a domestic appliance can be consid- 
ered permanent. Welding required 
for the Type 430 bow] would be per- 
manent. An inside finish produced by 
electropolishing is more dependable 
and has practically unlimited life. 

In making the change from brass 
to Type 430, it was found that the 
higher physical properties of the stain- 
less steel required 2 to 3 times more 
power for drawing and blank holding. 
Elongation was low so more draw 
operations were needed, along with 
intermediate annealing operations. 
After annealing the surface oxide 
must be removed without injuring 
the surface of the metal in order to 
get a good finish in polishing, par- 
ticularly on the electropolished inside 
surface. 

Each of the two stainless bowls is 
made up of three parts welded by 
protected arc. Joint surfaces are pre- 
cisely prepared, and welding is done 
rapidly to develop as little heat as 
possible. By keeping the temperature 





Type 430 Stainless 





Fig. 1—Type 430 stainless steel has perma- 
nently replaced chrome-plated brass for 
the two bowls in the new Cory coffee maker, 


under a low red heat, it is not neces- 
sary to normalize to restore corrosion 
resistance. Welding flash on the out- 
side is ground off before polishing. 
One of the most serious problems 
encountered in developing a satisfac- 
tory procedure for the Type 430 stain- 
less was tool maintenance. The metal 
has a hard gritty surface which tends 
to wear the draw ring radius and 





ing of the base metal near the weld. The result is con- 
siderable grain growth in the weld zone plus formation 
of the brittle constituent. Table I shows that despite 
annealing the properties of the oxyacetylene welded 
joint are little improved. 

Thanks to the lower coefficient of expansion of the 
17 per cent chromium stainless steels, there is not 
nearly the warpage problem during welding that is 
encountered when welding the 18-8 stainless steels. 
Moreover, the higher thermal conductivity of the mate- 
rial helps diffuse heat from the weld zones. Even so, 
it is wise to call for jigs, clamps and copper chill bars 
in order to keep welded articles true to shape. 

When filler metal is required, it is suggested that 
either a Type 308 coated electrode or a 308 bare rod 
be used depending on the method. Types 309, 310, or 
347 can also be specified. These chromium-nickel mate- 
rials provide a tough, ductile weld metal in place of the 
comparatively brittle Type 430 weld metal. Of course, 
this does not alter the effect of the heat on the parent 
metal adjacent to the weld. 

A designer should note also that welds made with 
chromium-nickel stainless filler rods cannot be color 
blended to 17 per cent chromium stainless sheet by 
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polishing. Where color match is important, Type 430 
weld metal must be used. 

Properties of Type 308 weld metal as-welded are 
compared in Table II with properties of Type 430 in 
both the as-welded and annealed conditions. 

Weld joints should be placed at the least stressed parts 
of the weldment. Good design will avoid external or 
internal notches such as are found in corner joints 
or T-joints with incomplete penetration. On the other 
hand, a simple butt joint that shows full penetration 
presents the most desirable situation with regard to 
stress and impact. Such a joint can often be arranged 
with a little planning. 

In general, butt welds either single or double, with 
complete penetration are first choice. Fillet welds are 
quite satisfactory. Corner welds are all right in some 
cases, but a flange and butt weld is more desirable than 
a lap or corner weld. Lap welds either single or double 
tend to localize stresses, and therefore are not as de- 
sirable. 

Welding procedures for stainless wire products de- 
serve some special comment. Dishwasher baskets and 
refrigerator shelves made of Type 430 wire are common 
examples. In general, the technique for welding Type 
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causes scoring unless the die steel is 
fine grain and highly polished. Direc- 
tion of polishing should be parallel 
to movement of the material in the 
die. With all precautions tool main- 
tenance is three to five times higher 
than on brass. 

All of these factors, including ma- 
terial cost, add up to an increase in 
cost of the manufacturing operations. 
Finishing costs are higher than for the 
plating operations formerly used on 
brass. But the quality of the product 
is improved: Corrosion resistance is 
better; surface finish inside is smooth- 
er; stiffer metal withstands denting 








Fig. 2—Upper bowl is 
assembled from three 
parts: upper and Jower 
bowl sections are butt 
wi'ded; stem is crimped 
in place with a silver 
solder washer and then 
brazed. Bowl sections 
are drawn from 0.031 






Fig. 3—The three 
drawn stainless part» 
which make up the 
upper bowl shown below. 
The lower bowl is also 
made of three parts— 
base, upper bowl and 
pouring spout—assem- 


bled by welding. 
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much better, which reduces internal 
scrap losses and makes this product 
stand up better in service. Now that 
design and production problems have 
been licked, these improvements in 
the product justify the permanent 
change to Type 430; similar changes 
are now being worked out for other 
products in the Cory line. OO0 


in. stock. 


430 wire is similar to that used for Type 302 wire, but 
the permissible limits for welding conditions are more 
critical. As the wire diameter decreases, for example, 
the necessity for a short welding time becomes more 
important. This localizes resistance heating at contact- 
ing wire surfaces, avoids crushing smaller sections. A 
welding machine with full electronic controls and a 
synchronous current application is recommended. 

To adjust a spot welding machine to make good Type 
430 cross-wire joints, first make note of the mutual 
indentation required—usually 20 to 40 per cent of the 
wire diameters. Select the number of cycles of current 
(from 1 to 10 cycles depending on wire sizes) then 
adjust the tip pressure to a level proportional to the 
Wire size. Welding current can then be increased pro- 
gressively until a joint with the required percentage of 
mutual indentation is obtained. 

Either of two related electrical resistance processes 
can be used to obtain butt joints in Type 430 wire: 
fash-butt welding or upset-butt welding. The heat af- 
lected zones near the weld are smaller when using the 
lash-butt process. In making either flash-butt or upset- 
butt joints the shortest welding time should be used 
With the lowest current that will do the job. Aim for a 
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minimum amount of heat flowing into the wire. Be sure 
to make the current-carrying jaws as small as possible 
yet large enough to permit adequate flashing or upset- 
ting. In this way the amount of wire which reaches a 
temperature high enough for grain growth to occur is 
held to a minimum. In either flash-butt welding or 
upset-butt welding be certain that the upset is generous 
enough to insure a clean, sound weld. 

3utt joints in Type 430 wire should never be expected 
to equal the ductility of joints in 18-8 wire. They can 
be improved, however, by annealing in a butt-welding 
machine. To do this, unclamp the as-welded joint and 
remove it from the contact jaws. This lets the jaws 
open to their normal position. Remove the weld flash, 
then hold the welded part in contact with the jaws. Pass 
an intermittent current through this portion until it is 
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Type 430 Springs 
in Speed Governor 


ews springs in the centrifugal speed control switch of 


the Sunbeam Mixmaster are now Type 430 stainless: 


BROW 


While these parts are relatively simple in form, good 
uniformity is required along with high working stresses and 


ability to continuously withstand corrosion. 





Speed governor parts 
in Sunbeam Mixmaster 
made from Type 430 
stainless steel strip 


1. Speed Control spring 


2. Bracket 


3. Governor spring 


4. Contact spring 





Speed control switch spring. 
Bracket with dimples for spot welding. 
Governor spring of 0.006 in. stock. 


. Electrical control spring. 















heated a dull cherry red (about 1450 F) but no higher, 
After the annealing temperature is reached, allow the 
wire to air-cool. 

If joints of dissimilar metals are permitted, a butt 
weld between Type 302 wire and Type 430 wire can be 
tried. Such a joint displays better ductility in the as- 
welded condition than a Type 430/430 joint. 


Avoiding Corrosion at Spot Welds 


Corrosion resistance of Type 430 spot-welded joints 
deserves some attention. Under some conditions folds or 
crevices in the weld-flash around the wire joint af- 
ford a point for corrosive attack. This so-called bleed- 
ing or staining can be minimized through cleaning and 
electropolishing to eliminate accumulated weld scale as 
well as surface roughness. As a general rule, all weld 
seams should be ground or machined until smooth, clean, 
and free of surface discontinuities. This prevents corro- 
sion-sensitive crevices from forming. Of course, a crevice 
may be part of the joint itself (edge joints, lap joints, 
etc.) or it may occur accidentally when a fusion weld 
is undercut. To minimize the possibility of crevice corro- 
sion, the designer should eliminate joints with unfused 
notches or other discontinuities. 

Brazing and Soldering. Brazing is somewhat marginal 
with Type 302 because it involves relatively long peri- 
ods in the sensitizing temperature range. Either copper 
brazing or silver brazing may be used with Type 430, 
but silver brazed joints should not be exposed under 
water or in moist atmospheres. There are many occa- 
sions when soldering is in order: Filling or sealing 
joints as in lock seams or spot weld seams. But solder 
should never be depended upon for mechanical strength. 

To solder Type 430, roughen the surfaces to be 
joined. Use a stainless steel flux and a solder with a tin 
content over 50 per cent. Employ a large soldering iron. 
It is especially important to take off all traces of solder- 
ing compounds (which usually contain traces of corro- 
sive hydrochloric acid) after soldering since they will 
attack the metal. Therefore, specify that the entire part, 
particularly the joints, be washed with sodium car- 
bonate solution (1 Ib soda to 1 gal water). Immerse 
the part completely in the solution, if possible, then 
neutralize. Finally scrub thoroughly with clean, warm 
water. 

Drawing. Type 430 stainless steel can be drawn into 
deep, intricate shapes. The material draws about as 
well as the best quality deep drawing carbon steel and 
can actually be reduced as much as 20 to 25 per cent on 
the first draw, 15 per cent on the subsequent draws. If 
converting from Type 302, drawing practice may have 
to be modified since Type 302 has unusually fine draw- 
ing properties and may be reduced as much as 35 to 
{0 per cent on the first draw. In handling deep draws 
in Type 430 stainless, an extra step is often added at the 
beginning of the operation, as shown in a typical exam- 
ple in Table IIT. And in especially severe working, an- 
nealing between draws may be necessary. 

To prepare the dies for Type 430 and its modifica- 
tions, clearances between punch and die should approxi- 
mate those for mild steel—somewhat less than clear- 
ances allowed for 18-8 stainless. Radii should be more 
liberal—may even be double those customary for 18-8 
material. 

The selection of proper die materials is, of course, 
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Table I—Mechanical Properties of Type 430 Fusion-Welded Joints! 


Tension test 

on ~ — Guided 
Tensile Elong. Location bend test, 
Str.-psi % in 2" of fract.2 deg. 
72,400 3 HAZ 15 
68,200 HAZ 50 
76,000 BM, WM 15 
73,900 30. BM 180 
76,100 : BM 85 
74,400 BM 38 
72.000 WM, BM 180 


Base Welding 
metal process 


Filler 
metal 
430 Oxy-acetylene 430 


Condition 
as tested 
As welded 
Annealed 
As welded 
Annealed 
308 As welded 
Inert-arc 130 


Metal-are 130 


As welded 
Annealed 


ron. 
Jer- 
rro- 
will 
art, 
car- 
erse 
‘hen 
arm 


into 
t as 
and 
t on 
. Ii 
lave 
aw- 
) to 
aws 
the 
am- 
an- 


430T 


Metal-arc 
Inert-arc 


308 
308 
None 


As welded 
As welded 
As welded 


74,400 
71,800 
70,700 


BM 
BM 
WM 


85 to 180 
180 
180 


Pata are from specific spot tests 
and are not necessarily typical. 


Table Il—Properties of Weld Metal 
Type 308 Compared with Type 430! 


Type 430 Type 308 
\s-welded Annealed? As-welded 


95,000 90,000. 


Conditions 


Tensile strength, psi 75,000 


0.2% yield, psi 50,000 35,000 
Elongation in 2 in., % 3 28 40 
Charpy impact, 

key-hole notch, ft-lb 1 20 30 


1Properties are those of weld metal deposited by metal arc. These figures 
are results of specific spot tests and are not necessarily typical. 
2Annealed at 1450° F. 


Table [111—Comparative Drawing Practice 
Drain Fixture for Household Sink 


Operations for Type 430 
1 Cup 
2 Second draw 
3 Third draw 
4 Restrike, punch and trim 
5 Five grinds and buff 


Operations for Type 302 
1 Draw 

2 Second draw 

3 Restrike, punch & trim 
4 Electropolish and buff 


Table IV—Machinability of Various Types of 
Serew Machine Stock 


Type of Steel Ft per min 
Bessemer screw stock 165 
Type 430 85 to 115 
Type 430F 120 to 150 
Type 302 40 to 85 
Type 303 85 to 120 


—_—_-_—_———— 


essential for successful drawing. Solid dies made from 
high carbon, high chromium alloy tool steels of the 
non-deforming type have been found most satisfactory. 
Because of rapid wear, dies of ordinary cast iron are 
suitable only for short runs, but alloy cast irons con- 
taining chromium and nickel can be used with good 
results. Hard cast bronze is suggested for the draw 
rings since it has less tendency to gall or seize the steel 
than other materials. The radius of the draw ring should 


NOVEMBER 1952 


2HAZ—Heat-affected zone 
BM—Base metal 
WM—Weld metal 


Table V—Cutting Rates for Stainless Steels 


Type of Stainless Steel 
130,430T 430F 301,302,304 
Brinell hardness ranges, 
depending on type 
of work 170-230 170-230 150-250 
Tool Cutting Speed in Surface ft 
type per min 
Automatic screw 
machine Note 1* 
Heavy-duty single or 
multiple spindle Note 1* 
Turret lathe Note 1* 


90-100 120-150 70-90 
80-100 


80-100 


110-130 
110-130 


60-80 
60-80 


Automatic screw ma- 

chine (Swiss Type) Note 2 250-400 250-400 300-400 
Milling Note 
Reaming, smooth finish 

at 0.003 to 0.0075 

in. feed Note 
Threading Note 
Tapping Note 
Drilling Note 


70-105 110-135 35-65 


20-60 
10-25 
10-25 


35-75 


30-120 20-60 
10-25 10-25 
15-40 10-25 
60-115 15-40 


Single-point turning 
Roughing Note 
Finishing Note 
Roughing Note 3 
Finishing Note 3 
Roughing Note 1 
Finishing Note 1 


200-400 
200-400 
100-130 
100-150 
80-100 
80-100 


200-400 
200-400 
100-150 


200-350 
300-400 
100-130 
150-200 100-150 
120-150 60-90 
100-150 10-85 


Note 1—Tungsten or moly high- 
speed tooling. 
Note 2—Carbide tooling 


Note 3—High cobalt or cast alloy 
tooling. 

*Rates may be increased 15-30 per 
cent with high cobalt or cast alloys. 


be greater than that used for mild steel. The ring should 
be well polished and buffed. 

Before placing the blank in the drawing dies, a lubri- 
cant of high film strength and adhesive qualities should 
be applied. As with 18-8 stainless, the compound should 
be applied uniformly over the surfaces by brushing, 
swabbing, spraying, dipping, or rolling manually or 
mechanically. Most suitable stainless drawing lubricants 
contain either an oil or animal fat base, and are highly 
sulfurized. They can be diluted to proper consistency 
for the particular operation. A light drawing operation 
of shallow depth calls for a water-soluble solution, A 
heavy draw requires an oil-soluble solution. Latex or 


(Continued on page 330) 
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Nilicone rubber for 
mechanical components 


Applications have increased rapidly for gaskets, seals, 
bushings, shock and vibration mounts, and many special- 
purpose components in industrial and military equipments. 
Available materials feature effective service over a wide 
temperature range from —100 F to +500 F, combined with 
marked improvements in other physical properties. 


ALEX. E. JAVITZ, Associate Editor, ELecrricaL MANUFACTURING 


appearance some seven years ago. (1)* Since then 

its properties have been consistently improved 
and the scope of applications has steadily expanded. Its 
growing use as a dielectric material has already been 
discussed in this publication. (2, 3) This report will be 
devoted to a case-history examination of silicone-rubber 
applications primarily in mechanical components and 
functions. 

Such applications (typical are gaskets, seals, limit- 
switch “boots,” bushings, O-rings, vibration and shock 
mounts) are growing rapidly owing to marked im- 
provements in the physical properties of the material. 
Specifically, both tensile strength and elongation char- 
acteristics have been improved; so have tear strength 
and compression set. The outstanding characteristic of 
silicone rubber, however, is its usefulness at extremes 
of temperatures extending over a range of some 600 
degrees Fahrenheit (from —100 F to +500 F). Sili- 
cone rubber stays soft and flexible over this range and 
at the same time resists aging or deterioration by 
weathering. 

A word of caution: Reference to “improved” charac- 
teristics should be taken as relative, since poor tensile 
strength and tear resistance, for example, were decided 
drawbacks in earlier uses. And even with the improve- 
ments, silicone rubber is still relatively inferior in cer- 
tain properties in comparison with other synthetic and 
natural rubbers. For example, silicone rubber is still 
poor, or at best only fair, in abrasion resistance; it 
tends to swell excessively when in contact with hydro- 


GS sopearan RUBBER made its first commercial 


* Italic numerals in parentheses apply to references at end of article. 
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carbon fuels; and has only fair resistance to live steam. 
But it is the thermal stability of silicone rubber, when 
combined with other characteristics in satisfactory or 
adequate degree, that establishes the basic reason for 
rapidly growing applications in diverse mechanical com- 
ponents. 

Several hundred different silicone rubber “stocks” 
are made and sold by the major companies that produce 
the basic materials. Frequently some compound is form- 
ulated specially for a particular customer to meet cer- 
tain specifications, since a considerable variation in 
characteristics is attainable through slight modification 
in formulation. Essentially, however, commercially 
available stocks can be classified within a relatively few 
groups that can be related to both ASTM standards 
and the AMS (Aeronautical Materials Standards of 
the SAE). A breakdown is provided in Tables I, II, 
and IIT. 

The applications that now will be described may fall 
short of reflecting fully the growing extent and variety 
of uses of silicone rubber in mechanical components. 
This is owing to the fact that so many of the current 
uses fall in the “restricted” category of military applica- 
tions. More than one fabricator has found himself un- 
able to release any data at all. Typical is the comment 
of one company that “at least 95 per cerit of our applica- 
tion for silicone rubber at present go into aircraft and 
guided missiles and are confidential.” The reader 1s 
asked therefore to study the applications cited here with 
the realization that the design potential is undoubtedly 
beyond the areas actually indicated. It also should be 
noted that in some instances the application is the result 
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Table I - Condensed Silicone-Rubber Specifications for Molded or Extruded Shapes, Sheet and Tubing* 


AMS AMS AMS 


As Received: 

Hardness, Durometer “A” or equivalent 

Tensile strength, psi, min. 

Elongation, per cent, min. 

Tear resistance, Ib per in., min. 

Dry Heat Resistance: (450 F for 24 hr): 
Hardness, change, Durometer “A” or equivalent 

































0 to +10 0 to +10 0 to +10 




















Tensile strength reduction, per cent, max. 15 10 10 
Elongation reduction, per cent, max. 25 25 25 
Surface hardening None None None 


Bend (flat) 


Compression Set: (350 F for 22 hr): 
Per cent of original deflection, max. 
Per cent of original thickness, max. 


Low-Temperature Brittleness: 


Lubricating Oil Resistance: 
























Specifications define resistance at 350 F for 70 hr 


a These values are based on current revisions of Aeronautical Materials Specifications by the appropriate committee 
of the Society of Automotive Engineers, now in process of coordination and approval prior to final printing. 


b Proposed designations to supersede existing AMS3301A, 3302A, 3303B, 3304A, and 3305B.. Definitions for these materi- 
als, as set forth in these specifications, follows: Form: Molded or extruded shapes, sheet, tubing or as ordered. 
Applications: Primarily for soft rubber-like parts required to operate or seal at temperature from -65 to +440 F. 
Silicone rubber is resistant to deterioration by weathering and engine oil, and remains flexible over the temper- 
— wanes oenet- This material is not normally suitable for use in contact with fuels due to excessive swelling 
° e elastomer. 


c 90-deg bend. 


Table II - Specifications for Silicone 
Rubber-Glass Fabric Sheet # 











Table II - General Classifications of Mechanical Types 
of Silicone Rubbers # 























As Received: 
Breaking strength, Ib per in., min: 
0.062 in. to 0.125 in. thick 










Improved Strength 


(AMS 3302; and 
ASTM TA505, etc.) 


1. Strength 
2. Good dielectric 


1. Swells in some solvents 


2. Moisture absorption 
appreciable with some 


Spark plug sleeves 
Switch boots 












0.010 in. 3. Abrasion resistance anes Mechanical bellows 
0.017 in. 4. Greatest versatility of Ignition seals-Ordnance 
0.032 in. fabrication 














Hardness, Durometer “A” 


Hydrostatic pressure resistance, 
20 psi for 1 hr. 


5. Good compression set 























































Low Moisture Swell 1. Very low moisture 1. Medium strength Capacitor bushings 










Adhesion, Ib per in. width, min. (ASTM TASOSL, TAGOAL, absorption ‘tedeenaiia 
Dry Heat Resistance (450 F+5 for 24 hr:) etc.) 2. Good oil resistance 
Hardness change, Durometer “A” 3. Good dielectric 





Bend 


d 
Low-Temperature Brittleness (—70 F42 for 5 hr:) 
Flex 
Delamination 
Compression Set: £ 
Percent of original deflection, max. 
Percent of original thickness, max. 


Lubricating Oil Resistance: Specification defines resistance at 350 F for 70 hr 


4. Good compression set 





















1. Excellent compression | 1. May contain toxic Transmission seals 















CAMS 3303, 3304, 335, and — — high additives Oil seals 
704 ‘er A604B, necimeeaed 2. Medium strength Sheet 
TA704B, TA80SB) 2. Good oil resistance tashets 





















Extreme Low Temperature 
(AMS 3301, etc.) 


1. Flexibility to —130 F 
range 


2. Good compression set 
3. Good strength 


1. Swells in some solvents 


2. Moisture absorption 
appreciable 
















? 


a Aeronautical Materials Specifications, So- 
ciety of Automotive Engineers. 





















b Calendered sheet, or as ordered. Primarily | Paste Types 1. Applicable as dipping, Electrical tapes 
intended for gasketing or sealing purposes (AMS 3315, 3320, etc.) knifing, and calendering Engine gaskets 
requiring a thin resilient, nonporous sheet products Hot air ducti 
material suitable for operating at tempera- 2. Excellent dielectric air Cucting 


tures from -65 to +400 F. The material is 
resistant to deterioration by weathering 
and engine oil and remains flexible over 
the temperature range noted. This material 
is not normally suitable for use in contact 
with fuels due to excessive swelling. 
































a This classification (based on industry opinions) covers several 
broad categories of silicone rubber with emphasis only on the 
applications for mechanical parts and primarily in electrically 
operated products. (The use of certain types as wire and cable 
insulation is not noted here.) Manufacturers of silicone-rubber 
compounds, such as Dow Corning Corp. andGeneral Electric Company 
Chemical Division, have available technical data which relate 
specific compounds to appropriate AMS specifications, also to 
joint SAE-AST™ standards for synthetic rubber. General Electric 
has recently announced an expansion in its merchandising policy 
and is now also selling silicone-rubber "gum stock." Custom 
fabricators and other customers will be able to formulate such 
stocks themselves into compounds to meet the industry standards 
and specifications. 


o 


Molded sheet or as ordered. Application 
essentially the same as AMS3315, but fabri- 
cation is as follows: Sheet shall consist of 
a single ply of woven glass fabric (Types 
162 or 164) impregnated and bonded between 
two layers of silicone rubber of essentially 
equal thickness, molded td an overall thick- 
ness of 0.062 to 0.125 in. as ordered. 


d Flat 



















e Bend 180 deg over rod whose diameter is 


f b All types have superior usefulness at extremes of temperatures 
equal to thickness of material. 


(600-deg F range, for example, -100 F to +500 F’. 





f Temperature 350 F +5 for 22 hr. Compressed 
to 75 per cent of original. 
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HEATING ELEMENT 


Fig. 1 (Left)—Defroster coil and evaporator coil with sili- 
cone-rubber plugs. Right, silicone-rubber seal for refriger- 
ator defrosting unit. 


of a suitable combination of both physical and dielectric 

properties. 

Heating Unit for Defrosting Purposes: The design 
problem was to provide a seal for the end of the heating 
coil used in a refrigerator defrosting system. Require- 
ments for the seal were: 

1. Resistance to temperatures from 350 to 400 F 
caused by heat conducted along the metal tube 
into which the seal is installed. 

2. Good dielectric strength. 

3. No appreciable change in dielectric strength as a 
result of aging at high temperatures. 

4. High resistance to electrical fatigue (1500 volts 
breakdown voltage). 

5. Maximum obtainable resistance to moisture and 
low water-absorption characteristics. 

6. Nonreactivity with the magnesium oxide contain- 

ed in the defrosting system. 

. A combination of suitable tensile strength, hard- 
ness and toughness so that the seal will not be 
damaged in installation (metal tube is forced 
against seal by swaging). 


NI 


The combination of required operational and ambient 
conditions indicated the application of silicone rubber 
material. Experimental test and subsequent field per- 
formance established the validity of this choice. Seal 
was designed and fabricated by the Acadia Synthetic 
Products, Division of Western Felt Works. Construc- 
tion details are shown in cross-section diagram (Fig. 1). 
Silicone-rubber seals or plugs are in fact used by several 
refrigerator manufacturers. Fig. 1 also shows typical 
defroster and evaporator coils. 

Electronically Controlled Airborne Apparatus: Ty- 
pical of special problems in the design of O-rings is a 
seal required in precision electronically controlled air- 
borne apparatus, where temperature ranges are from 
—/70 F to +250 F. The average operating temperature 
is 170 F, with surges reaching the 250 F mark. The seal 
is also required to resist oxidation and is not to swell 
in contact with hydraulic fluids. Operating life of 
equipment: 1000 hr. Physical properties of the material 
selected must be such that the seal will exhibit: 


1. Sufficient elongation to allow stretching over shaft 
during assembly. 


2. Resistance to compression set over entire tempera- 
ture range. 


3. Sufficient softness to seal over 10-microinch rough- 
ness. 


4. Sufficient hardness to withstand pressure of 30 psi. 
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TERMINAL 


S/L/CONE-RUBBER SEAL 





Fig. 2—Silicone-rubber seals, 

gaskets and grommets. Among others 
(a) shows toggle switch boots, 

(b) a special seal for classified 
aircraft application; 

(c) grommets for aircraft fire 
detector system; 

(d) aircraft sparkplug nipple; and 
(e) various O-rings. 





For the fabrication of this O-ring by Frederick S. 
3acon Laboratories their silicone-rubber compound No. 
407B-217-1 was selected. Specifications for this com- 
pound are: 


Minimum tensile strength at break, psi, (ASTM 
ENED Oe oe Cheek iA nate kai sa Kes 500 
Minimum elongation at break, per cent, (ASTM 
Hardness Shore A2 (ASTM D676-47T)...... 70-80 
Loe | es Se ty rere err 80 
Maximum compression set at 300 F, 
395-46T, Method B) Sample % in. diam by 
0.080 in. thick 33 


Maximum brittle point, deg F ............... —70 
Maximum swell in representative fluoro- 

carbons, chlerinated biphenyls and petroleum 

INE RE ENE. Sieh oe ens wo okies aiewatie sees 6 


NIN WhO OTA oe oe te A eer d calar ie Gust sial 4 Sahel Light red 


Fig. 2 shows some typical O-ring parts as well as 
other silicone-rubber components. 

Jet Engine Air Inlet Shutoff Actuating System: A 
tough design problem was presented by Lear, Ine. in 
their requirements for a conically shaped corrugated 
rubber bellows to be used in their Model 584A and 
202A jet engine air inlet shutoff for the B-36. The 
actuator incorporates Lear’s Model 2-20A-1, 115-volt, 
400-cycle, 3-phase motor. The bellows had to be made 
of a material that would withstand temperatures from 

100 F to +500 F without failure or functional diff- 
culty. 

Silicone rubber—owing to its ability to withstand a 
wide temperature range—was an early choice for the 
application, but the conical corrugated configuration 
presented serious molding problems, since it was diffi 
cult to release the part from the mold without tearing 
it. The molding job was undertaken by the Williams- 
Bowman Rubber Company and, after several weeks 
of experimentation, successfully molded parts were pro- 
duced and have since been steadily supplied. The mate- 
rial used is Dow Corning’s Silastic No. 250, orange 
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Fig. 3—Jet engine air-inlet 
shutoff actuator incorporating 


a silicone-rubber bellows 
(shown by arrows). 

Fig. 4—Enlarged view showing 
bellows molding. 


red in color. Fig. 3 and 4 respectively illustrate the 
shutoff actuator and a closeup of the bellows. Another 
bellows (not conical) is shown in the lower (com- 
pressed ) position. Expansion is from 1% in. to 6% in. 

Aircraft Limit-Suwitch Boots: Silicone rubber has 
proved to be the ideal material for limit switch seals 
required to protect delicate internal parts from moisture 
and dust and to remain flexible at temperatures down 
to—100 F. Figs. 5 and 6 show a switch and the flexible 
boot designed for it by Williams-Bowman Rubber Com- 
pany for the Micro Switch Division Minneapolis- 
Honeywell Regulator Company (Fig. 6). Use of sili- 
cone rubber (in this case Dow Corning’s Silastic No. 
230) has replaced certain other synthetic rubbers used 
previously. These were particularly lacking in low- 
temperature performance, becoming stiff and brittle at 
—40 F or even higher. 

Flexible spark-plug boots in automotive ignition 
systems form another successful application for silicone 
tubber. These boots remain flexible in subzero weather 
and when exposed to engine temperatures of 400 to 
00 F. A recent design calls for a specially molded “L”- 
shaped boot for truck ignition systems. 

O-Ring Seal for Gyroscope: A vertical gyroscope 
designed by Lear, Inc., required a suitable leakproof 
seal between the cover and the can in which the gyro- 
scope and associated mechanisms have been hermeti- 
tally sealed under nitrogen. Silicone rubber met the 
tequirements which called for a material that would 
not react with nitrogen and that would withstand 
soldering temperatures during assembly. 

As shown in Fig. 7, the silicone rubber is positioned 
at the joint between the can and the cover. A cover 
lid strap fits over it and another metal strap is soldered 
over the whole assembly. The top strap is easily snap- 
ped open, if it is necessary to open the can. 

Electrical De-Icing Device for B-36 Jet Engine Air- 
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Fig. 5—Precision air- 
craft switch with flex- 
ible silicone-rubber boot. 


Fig. 6—Detail of boot. 


Fig. 7—Silicone- 
rubber seal for 

a hermetically 
sealed gyroscope. 


Fig. 8—Silicone- 
rubber de-icing 
pad for B-36 


jet doors. 


Intake Doors; Problem was to design and develop a 
wafer-thin heating pad that would (1) conform to the 
simple and compound curvatures of the door configura- 
tions; (2) withstand temperatures of 450 to 500 I 
required to de-ice the doors at high altitudes; (3) 
withstand temperatures and retain flexibility at tem- 


1 


peratures as low as —100 F during periods when the 


de-icing device is not required to be in operation. 
Solution of the problem was to use silicone-rubber 
materials. Heating pad unit shown in Fig. 8, was de- 
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Fig. 9—Resilient roll for 
machines handling hot 
plastics film. 





Fig. 10—Sponge - ‘silicone-rubber 


liner 
(shown by arrow) as cushion in 400-cycle 
chopper. 


signed and fabricated by the Connecticut Hard Rubber 
Company, using its Cohrlastic No. 3010, a silicone- 
rubber-coated glass-fiber material. Construction de- 
tails follow: 

Resistance wire elements are wound around a few 
layers of silicone-glass cloth, then are covered by an 
inner layer of glass cloth lightly coated with silicone 
rubber and an outer layer of a heavily coated silicone 
rubber-glass cloth. This structure is then molded, cured 
and dried out to the proper configuration. Overall 
thickness is maintained to 0.045 in. + 0.005 in. Lateral 
dimensions vary as desired. 

Other specifications: Life test calls for 200 cycles of 
operation at room temperature; cycle consisting of 
1 hr on and 2 hr off. Complete assembly with heater 
pad is subjected to a vibration test from 10 to 15 cycles 
per sec and back to 10 cycles at 4¢-in. double ampli- 
tude for 30 hr. Dielectric strength requirements call for 
1250 volts for 1 min, but pad is actually tested to 
withstand 3000 volts. Mildew, salt spray and humidity 
tests have to be met in accordance with applicable 
military specifications. The heating pad operates on 
a-c or d-c power; actual operating temperature is 200 
F at 115 volts, 400 cycles. Heat dissipation is 3 watts 
per sq in at this voltage and frequency. Surface tem- 
peratures do not vary more than + 10 F. 

The design and construction of this heater unit can 
actually be adapted to a large diversity of product 
applications. Based on the parallel positioning of the 
heating elements, such units can be produced in various 
shapes and dimensions. These can be cemented in 
place, wrapped around other parts, sandwiched in or 
enclosed by aluminum or other types of panels. 

Plastics Film-Handling Machines; A resilient roll 
covering was required for machines handling hot plas- 
tics film. Silicone rubber easily met the temperature 
operating requirements. In addition, the silicone rubber 
provided a sulfur-free handling surface for plastics 
films that have to be processed for photographic pur- 
poses. (Fig. 9 shows the roll as produced by Connecti- 
cut Hard Rubber Company, utilizing one of their 
Cohrlastic compounds. ) 
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Fig. 11—Elastice caps 
for switches molded 
from silicone rubber. 


Fig. 12—Machined 
brass piston-cylinder 
air damper (left) in 
electric toaster 
redesigned for silicone. 
rubber and steel 
assembly shown at right, 





In a related application (not illustrated) a resilient 
covering, with high-temperature resistance, was re- 
quired for the electrically heated sealing jaws of a 
packaging machine working on saran (polyvinylidene 
chloride) plastics film. No. 2007 Cohrlastic (a silicone 
rubber-coated glass-fiber material) met the temperature 
requirements and has reportedly shown a record of con- 
tinuous service life far superior to other resilient ma- 
terials used previously. 

Vibration and Shock Cushions for Tubes: Silicone 
rubber stocks with temperature range characteristics 
between —60 F to +500 F have been used as combi- 
nation seals and vibration and shock cushions in var- 
ious types of electron tubes. Injected between the 
envelope and the sockets, the silicone rubber can be 
cured in about 12 min at 200 or 250 C, resulting ina 
bonded-on cushion. Rectifier tubes provided with such 
seals have withstood 30 g. Same type of stocks have 
been used in airborne radar to seal metal parts in 
relays. General-purpose stocks with extreme tempera- 
ture performance (—100 F to +500 F) have been 
utilized in O-ring seals between the dome and base plate 
of certain radar apparatus. 

Vibration Mount for 400-Cycle Chopper: Rigid milt- 
tary requirements presented this problem of mounting 
a vibrating device to withstand 30 g shock and a 
temperature range for —65 C to +85 C. Cutaway view 
(Fig. 10) shows how a sponge silicone-rubber liner 
was utilized to meet this combination of requirements, 
resulting in a compact, lightweight, hermetically sealed 
unit. Manufactured by Airpax Products Company. Sili- 
cone rubber material: Sponge Rubber Products Com- 
pany. 

The Lord Manufacturing Company has a full line 
of silicone rubber mounts, functioning through the full 
temperature range from —100 F to +500 F, and used 
for such applications as airborne electronic equipment, 
aircraft nacelle mounted equipment, turbojet bearing 
seals, commutator spring bumper pads, and fire-de- 
tecting devices. 

Switch and Pushbutton Caps; Elastic caps or covers 
molded from silicone rubber for toggle switches and 
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pushbuttons have successfully replaced conventional 
synthetic rubber in applications by the Radio Frequency 
Laboratories, Inc. (Fig. 11). These caps have stood 
up to several thousand cycles of operation at —70 F 
before cracking. This exceeds the existing requirements 
of MIL-B-5423 which calls for a minimum of 1000 
cycles at —55 C. General Electric materials were used. 
In the same area of application, it is reported that Dow 
Corning’s Silastic 250 material has been used as a 
resilient cushion in aircraft control toggle switches. 


Abrasion Resistance at Low Temperature 


The low-temperature flexibility of silicone rubber 
more than compensates for its relatively low abrasion 
resistance in such applications as foot-operated switches. 
Silicone-rubber covers for switchbuttons tested at —70 
F in an abrasion machine that simulated foot operation 
are reported to have withstood from 25,000 to 47,000 
cycles of operation with no appreciable evidence of 
wear, 

Appliance Seals and Gaskets: Silicone rubber seals 
and gaskets have found application in electric-steam 
irons. Placed between the sole plate and the tank they 
serve to keep water and steam from leaking at tempera- 
tures reaching 500 F. 

A particularly interesting application, details of which 
cannot be revealed, is the use of silicone-rubber washers 
in an electric toaster air-cylinder damping device. The 
original design called for a brass piston-cylinder assem- 
bly precision-machined to a tolerance of 0.0002 in. 
The new damper, which combines steel parts with the 
silicone rubber (Fig. 12), does not require so exacting 
atolerance, yet has performed as well if not better. Life 
tests show no excessive wear or temperature shrinkage 
of the silicone-rubber parts after 100,000 operations. 
Temperatures during toaster use are between 350 F 
and 400 F. The washers are about % in. wide, 5¢ in. 
OD and 1%, in. ID. Incidentally, the re-design saves 
about 200 Ib of brass per 1000 toasters, replaced by only 
86 Ib of steel. 

_ Capacitor Bushings: One of the earliest applications 
lor silicone rubber has been as bushings for capacitors ; 
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Fig. 13—A group of 
silicone rubber parts: 
A Compass liner. 

B Capacitor bushings. 
C Washers and aircraft 
cable connector seals. 


by now this is a well-established field. Here the excel- 
lent compression set characteristics, resistance to mois- 
ture and dust, and resistance to commonly used 
dielectrics such as chlorinated diphenyl, have proven 
outstanding factors. Silicone-rubber bushings can be 
injection molded to close tolerances and free of flash, 
thus permitting fast and accurate assembly, and pro- 
viding protection against leakage. Good dielectric 
strength of silicone rubber is another advantage (aver- 
age 450 vpm, with some stocks 700 to 900 vpm). 
Illustration (Fig. 13) shows some capacitor bushings, 
also other silicone-rubber parts such as aircraft cable 
connector seals and flexible compass liners made by the 
Minnesota Silicone Rubber Company. 

Driving and Idling Wheel “Tires” in Glass-F orming 
Machinery: These wheels pull and guide extruded hot 
glass tubing and other parts and are subjected to tem- 
peratures of the order of 600 F; the wheels must also 
provide sufficient friction. Asbestos strips have been 
used as wheel facings but they were quickly worn down 
to a very smooth hard surface lacking the needed fric- 
tion. Daily replacements of the asbestos facing strips 
presented a problem in costly breakage of parts and 
lost manufacturing time caused by wheel failures. 

Several grades of silicone rubber were tried for the 
wheel facings or “tires” (Fig. 14) with ultimately sat- 
isfactory results. Replacements are needed at intervals 
of only 10 days or 2 weeks. This period of continuous 
service under extremely rigorous conditions has been 
sufficient to eliminate manufacturing down time and has 
also served to improve product uniformity. It is under- 
stood that both General Electric’s SE450 material and 
Dow Corning’s Silastic 161 have been used in this 
application. 

Flexible Base for Printed Circuit; Still in experi- 
mental stage, a flexible copper-clad silicone rubber glass 
laminate can be utilized for printed circuit design, where 
the flexibility of the assembly can be of aid to the over- 
all design, or an aid in the production of the assembly. 
The illustration (Fig. 15) shows a circuit chosen at 
random merely to illustrate the development. The cop- 

(Continued on page 314) 
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Vacuum metallizing 


as a design tool 


Technique can be used to contribute desirable properties 

to component parts, reduce production costs, speed up production 
rates. Used now largely for coating of plastics, vacuum 

metallizing is also applicable to other materials. 


J. GORDON SEITER, Manager, Vacuum Metallizing Department, F. J. Stokes Machine Company 


ACUUM metallizing is an application of the 

principle of evaporation in vacuum. Metals or 

salts are intimately joined in a high-vacuum 
chamber with a source of heat sufficient to raise their 
melting points to the point of evaporation. The mole- 
cules then travel in free space until intercepted by the 
walls of the chamber or the objects or materials to be 
metallized. Here they form a thin but uniform coating 
of perfect fidelity to the original. 

In the design of electrical parts, such metal coatings 
can be used to contribute conductance, shielding, re- 
sistance and other desirable properties. For example: 
quartz crystals can be vacuum-metallized with silver 
to permit soldering electrical leads to the crystals. 

Metal coatings can be deposited under high vacuum 
on all phenolics, ureas, melamines, methacrylates, sty- 
renes, polystyrenes, and other plastics; also on glass, 
paper, textiles and other surfaces. Some plastics, how- 
ever, are unsuitable for vacuum metallizing owing to 
the protracted period required for out-gassing. For 
many products, out-gassing in a separate chamber is 
recommended. With highly adsorbent products out- 
gassing is often followed by flooding with bone-dry 
air or inert gas to protect the surface during the brief 
period of transfer from the out-gassing to the metal- 
lizing chamber. Wood, rubber and cork are also un- 
suitable for vacuum metallizing. 

Reflectors provide a good example of vacuum- metal- 
lized parts in the electrical product field. New bril- 
liance at lower cost is added to spotlights, flashlights 
and space-lighting fixtures. Economies result by replac- 
ing stampings that had to be buffed, electroplated, and 
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buffed again with vacuum-metallized molded plastics 
parts. A protective coat of lacquer may or may not 
be required. Even reflectors stamped from metal are 
now lacquered to give a smooth surface; then vacuum 
metallized for brilliance, and at a cost substantially 
less than for electroplating. 

Most appliance manufacturers now use decorative 
moldings, insignia, escutcheons and other parts with 
vacuum-metallized finish. Nameplates and similar pieces 
are often molded in clear plastic with the design and 
the metallizing on the under side. When viewed from 
the front the piece gives the three-dimensional effect 
of a metallic insert. Metallized coatings done in this 
manner are called ‘“‘second-surface” coatings. This tech- 
nique is widely used for refrigerator, water-cooler, 
radio and television decorations. 

Metallized zinc or aluminum coatings on paper, the 
latter often impregnated with oil or wax, are now 
widely used in the well-known “‘metallized-paper” ca- 
pacitors. The units are of smaller size than those made 
with paper and metal foil and have the additional 
advantage of being self-healing. Metallized silver coat- 
ings are also reported for mica capacitors. 

Nonconductors that cannot be electroplated are read- 
ily metallized. However, in another sense, vacuum 
metallizing is an ally of electroplating. When the re- 
quired density of a metal coating for a nonconductor 
is such that only electroplating can furnish the desired 
deposit, vacuum metallizing can be used to first coat the 
object with a conductive metal base able to accept the 
electroplated metal. Record masters are a common 
example. The wax pattern is metallized, then electro- 
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Radio cabinet parts (below) 
entering vacuum chamber 

to be metallized with aluminum. 
This chamber is arranged for 
one-side coating. Racks 

protect inside of chamber 

and are easily cleaned of 
deposit. Tungsten filaments, 
with aluminum hooks to be 
vaporized, can be seen above 
and below center of chamber. 
The metallized parts, lacquered 
for protection, have the 
brilliant appearance of 

polished silver. 


Sie 
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plated to form the dies from which the records are 
molded. For some applications the precision investment 
casting method can be adopted. A pattern of wax or 
other low-temperature melting material is first metal- 
lized, then heavily electroplated, the wax or other ma- 
terial is melted out, and the cavity is filled with a 
suitable casting alloy. The success of these operations 
tests On the extreme thinness of the metal coating and 
its absolute fidelity to the original. 

In contrast with the processes in which vacuum 
mnetallizing contributes to electroplating, there is at 
least one in which electroplating contributes to vac- 
uum metallizing. When nickel or chromium are to be 


Grill and top of radio cabinet (above) have 
been given a brilliant silver appearance 
by vacuum metallizing with aluminum. 
(Parts made by Worcester Moulded 

Plastics Company.) 


evaporated the temperature required is so high that 
they react with the tungsten filaments of the vacuum 
metallizer and an impure deposit is likely to result. In 
such cases the tungsten filament is first electroplated 
with a generous quantity of the metal to be evaporated. 
Evaporation then takes place from the surface and 
consists only of molecules of the evaporated metal. 
Printed circuits are made by vacuum metallizing 
on appropriate surfaces with masking to prevent over- 
all deposit. Paper is also coated under high vacuum 
with selenium and other metals for use in low-cost 
rectifiers. Magnetic recording tapes are sometimes 


(Continued on page 334) 


PRODUCT APPLICATIONS FOR VACUUM-METALLIZED PARTS 


Bulbs (internal coating) 

Capacitors 

Cathode-ray tube screens 

Clock cases 

Clock faces 

Flashlight, headlamp, and spotlight reflectors 
Automobile horn buttons 

instrument dials 

Lenses for instruments and cameras (nonreflective) 
Light-switch shields 

Magnetic-recording tape coating 

Meter cases 

Nameplates and escutcheons 

Optical instruments (film for dividing incident light) 
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Photoelectric cell elements 
Piezoelectric crystals 
Printed circuits 


Quartz crystals (The metallic coating is a base for elec- 
troplating to which connections can be soldered. Also, 
coating can be made to control vibration frequency.) 


Radio housings 

Radio shields 

Rectifier plates (selenium) 
Refrigerators 

Sealed beam headlights 
Television receivers 

Toy electric train parts 














TRENDS 


New developments and ideas selected 
and interpreted for design engineers 





Control Console with Plug-In Units 


Need for more amplifiers and 
power supplies in less space 
is met with miniature plug- 
in assemblies 


EVELOPMENTS in broadcast- 
ing and sound recording call for 
an increased number of channels; 
present trends of the field are toward 
more operations in less space, but 
with greater flexibility, reliability and 
ease of maintenance. The Model 250A 
speech input console recently devel- 
oped by The Altec Lansing Corpora- 
tion, Beverly Hills, Calif., meets these 
needs by adopting a plug-in con- 
struction. Illustrated in Fig. 1, the 
console is a self-contained a-c oper- 
ated unit designed for amplification, 
high quality control and monitoring 
of AM, FM or TV broadcasts from 
microphones, transcriptions, tape and 
remote inputs. Console has 9 mixing 
controls and 18 input channels. 
Inputs are connected to selection 
switches permitting choice of either 
of two channels on each mixing con- 
trol. Five of the mixing controls are 
connected with ten low level micro- 
phone inputs. Each of the other four 
mixers is connected to one line input 
and one utility input. There is a com- 
plete patching panel for all line and 
utility inputs. This provides a total of 
ten microphone inputs, four line in- 
puts and four utility inputs. Two of 
the line inputs can be converted for 
microphone use by plugging two extra 
preamplifiers into the wired recep- 
tacles already provided in the console. 
Output from each of the nine mixer 
controls can be switched to either of 
the two output channels. Each out- 
put channel has its own master mix- 
ing control and illuminated, flush- 
mounted VU meter, and a phone jack. 
All controls are color coded ac- 
cording te function and grouped for 
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convenient operation. Hinged face 
and top sections of the console, Fig. 
1, give access to every part of the 
unit without moving it from the wall. 
The internal wiring is simple, and 
all permanent connections are made 
on terminal strips at each end of the 
console. The front panel exposes’ all 
mixing pots, switches and wiring, and 
the top panel exposes the plug-in 
power supplies and amplifiers, and 
the tube testing buttons on the end of 
each unit. 

The console is designed for ease of 
operation and convenience. The front 
is sloped to reduce glare, and the desk 
height reduces possible fatigue. The 
metal cabinet is finished in dark gray 


with light anodized gray escutcheon 
plates. It is mounted on a_ green 
Formica-topped table. Overall dimen- 
sions are: height, 36 in., depth, 31 in., 
and length 55 in. The unit weighs 
280 pounds. 

Featured in this console is the use 
of miniature plug-in preamplifiers, 
line amplifiers, monitor amplifiers and 
power supplies, Fig. 2, which can 
also be used in custom-built equip- 
ment. The preamplifiers are 15% in. 
wide, 4% in. high and 9 in. long. The 
line amplifiers and power supplies are 
25s in. wide with the same _ height 
and length. The standard console con- 
tains five preamplifiers for micro- 
phones, two preamplifiers for boosters, 





Fig. 1—All amplifier and power supply units are separate plug-in 
assemblies in the new Altec broadcast and sound recording control. 
Fig. 2—No back clearance is needed for servicing or replacement 
of plug-in units. Each tube can be tested in place by an instrument 
on the panel which is connected through pushbutton on each unit. 
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Control Console with Plug-In Units 
Simplified Electronic Welding Control 
Tape-Recorded Transformer Noise 
High-Voltage Barriers of Acrylic 


Human Centrifuge 


Improved Relay Sequence Tester 


And many other new developments of interest 


two line amplifiers, one monitor am- 
plifier, two parallel power supplies 
for plate and filament voltages and 
one power supply for relay. 

Amplifiers and power — supplies 
have plug-in connectors and are 
equipped with a handle that also pro- 
vides structural stiffening. Each unit 
is designed to fit into a cover tray 
permanently mounted in the console. 
The plug-in unit slides into the tray 
centering the plug in the receptacle. 
Open chassis construction makes all 
components readily accessible when 
maintenance is needed. 

Amplifiers have pushbutton switches 
to connect individual tubes with a 
test instrument on the console panel. 
Tubes can be rapidly checked while 
in operating position. OOd 


Differential Voltage Indicator and Control 
Ventilated Tungsten Contacts 


Single Pulse Power Supply 
Epoxy-Polyester Molded Coils 
Flame-Proof Vent for Starter Cabinet 
Integrally Molded Phenolic Slip-Rings 











Fig. 3—Plug-in units have handles 
which also serve as structural members. 
Each unit fits a standard tray; tube 
testing pushbuttons are on front panel. 
Cover is removed from the preampli- 
fier at right showing accessibility to 
components provided by this construc- 
tion. 


Simplified Electronic Weld Control 


All tube circuits are “fail safe” in a drastically simplified NEMA 
3B weld-and-sequence timing circuit requiring only four tubes 


and two relays. 


E. G. ANGER 
Assistant Development Engineer 
Square D Company 


ASIER installation, less mainte- 

nance, smaller size and greater 
mounting versatility were among the 
broad design objectives for the design 
of a NEMA 8 B size electronic non- 
synchronous resistance welder con- 
trol. The circuits had to be flexible 
enough to cover the widest possible 
range of common production require- 
ments. This includes control with long 
timing accuracy and range of adjust- 
ment for stationary spot welders, and 
With consistent short time accuracy 
for the high speed welding guns em- 


payed in automobile body assembly 
ines, 
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Some of the specific design require- 
ments included: 

1. Industrial control quality with 
adequate clearances and rigidity of 
parts for the adverse conditions of 
production shops. The electronic timer 
unit should be easily removable with 
plug disconnection, but should use 
screw type internal connections for 
ease in servicing. 

2. Space provision for addition of 
commonly used auxiliaries. 

3. Use a minimum number of 
tubes, preferably of the common type 
2050 thyratron. 

4. Relays to be used to insure posi- 
tive control of weld firing and _ air 
valve operation had to match capacity 
of type 2050 tubes. Considerable ex- 
perimental work was required to gain 
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Square D Type ACG-1 non-synchron- 
ous electronic welder control. 
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good operating speed with the larger 
relays. 

5. To avoid possibility of injury to 
the operator and to expensive welding 
fixtures, weld sequence should be 
“fail safe” in event of tube failure. 
In particular, the turning off of weld- 
ing current should not depend on the 
firing of a tube. The sequence should 
prevent release of the electrodes with 
weld current flowing. The initiating 
contact should be in the valve relay 
power circuit to prevent danger of an 
undesired start of the sequence and 
closure of the electrodes. 

6. To minimize the effect of tube 
variations on timing accuracy and to 
gain maximum use of weak or hard 
firing tubes, timing circuits should 
provide a positive “cross-over” in 
decay of charge on negative timing 
capacitor. In the four-tube timer, this 
required use of a rectified d-c supply. 

7. Time dials and potentiometers 
should provide a reasonably accurate 
calibration to permit setup by re- 
corded dial settings. This goal was 
accomplished by selecting a poten- 
tiometer taper which would provide 
greater precision of short time settings 
while providing adequate percentage 
accuracy at longer settings. 

8. Timed periods should be syn- 
chronized by use of a-c ripple voltages 
at the grids to insure whole cycle 
changes of time settings. This precau- 
tion is to prevent change of a dial 
from affecting the timing periods set 
on the other dials when adjusting for 
high speed operation. It also assures 
stable settings for consistent gun 
cadence undisturbed by line voltage 
variations. 

9. Weld-time tube and firing relay 
should be designed so that the opera- 
tion of the firing contacts are coordi- 
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nated with the welding current wave. 
This is to insure only whole cycle 
conduction through the welding 
transformer and prevent d-c current 
build up. Moreover, the closure of the 
relay contacts, regardless of time set- 
tings, should occur in a desirable 
moment of the current wave to pre- 
vent objectionable primary current 
transients. 


Fail-Safe Welding Sequence 


Main operating features of the timer 
circuits are covered in the simplified 
circuit diagram. Contact WR is in the 
trigger circuit of two ignitron tube 
contactors connected back to back, 
supplying the welding transformer 
primary. When the timer is energized 
but idle, the “initiating” contact is 
open, preventing tube 4V from being 
energized. Cathodes of tubes 1V, 2V, 
and 3V are at plus 150 volts. The 
squeeze and hold tubes are prevented 
from conducting by lack of positive 
anode voltage. Weld tube 2V is pre- 
vented from firing by the relative 
minus 75 volts of its shield grid. 

A weld sequence is begun by clo- 
sure of the initiating contact. This 
energizes transformer 3T and _ the 
valve relay VR by conduction through 
off-time tube 4V. The VR contacts 
energize the valve to apply air pres- 
sure to close the electrodes, and form 
a holding circuit around the initiating 
contact. Other VR contacts break 
capacitor charging circuits, leaving 
squeeze and weld time capacitors 
(12C and 15C) charged to about 150 
volts. 

A fifth set of VR contacts initiates 
squeeze timing by switching the cath- 
ode of tube 1V to the zero voltage 
bus. This causes voltage to appear at 
1V anode and starts discharge of 12C. 


7o grid voltage dividers 
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+28v 
6, - 1 during sequence 2M 19C 
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The grid, remaining momentarily 150 
volts negative to the cathode, now is 
carried positively toward the positive 
30-volt divider potential at a rate set 
by the squeeze potentiometer setting. 
When the grid potential becomes posi- 
tive, tube 1V fires to end equeeze 
timing, provided the pressure switch 
has closed or is jumped across. Firing 
is made to occur only during a plus 
polarity of the L2 supply line by syn- 
chronizing a-c voltage applied to the 
shield grid. Conduction of 1V switches 
the cathodes of 2V and 3V tubes to 
continue the sequence. 

Switching of the cathode of 2V at 
the end of squeeze time reverses the 
negative shield-grid potential and 
causes the charge of timing capacitor 
15C to impress plus 140 volts on the 
2V control-grid resistor. Tube 2V can, 
therefore, fire at the beginning of the 
succeeding L1 plus polarity of the a-c 
voltage wave, synchronously energiz- 
ing weld-firing relay WR. An auxiliary 
a-c winding reinforces the intermittent 
rectified main winding current so as 
to prevent chattering of the relay and 
aids in later demagnetization of its 
coil. The adjustment of the mechan- 
ical delay of the WR relay causes its 
contacts to close %4 of a cycle later on 
the voltage wave. This selected point 
is at current zero time for an average 
power factor welder load. The closing 
of the WR contacts in the ignitron fir- 
ing circuit then initiates welding cur- 
rent flow with a minimum of transient 
for a normal range of welder power 
factors. 

Conduction of tube 2V also ener- 
gizes transformer 2T, the secondary 
voltage of which is used to initiate 
hold timing at the end of weld time. 
Weld timing proceeds as capacitor 
15C discharges at a rate set by the 
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Simplified circuit of four-tube electronic weld sequence timer 


firing circuit 


circuit 
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weld time potentiometer dial, and 
ends when the discharge carries the 
control grid negative. A synchroniz- 
ing ripple applied to the cathode pre- 
vents late-firing due to partial conduc- 
tions as the grid becomes negative. 

Relay WR is de-energized at the 
end of the last cycle of 2V conduction. 
The opening of WR contacts is timed 
to interrupt the welding current at 
a point corresponding to the first 
firing, which insures that an even 
number of half cycles will have been 
conducted. 

At the end of squeeze and the 
start of weld timing, the anode and 
shield grid of the hold tube 3V_ lose 
their negative bias, due to switching 
of the cathode by conduction of tube 
IV, During weld timing, pulses of 
2T secondary are rectified by 3V con- 
trol grid during negative anode ex- 
cursions and maintain a charge in 
timing capacitor 19C, thus prevent- 
ing conduction. At the end of weld 
timing, grid rectification stops and 
19C discharges, carrying 3V grid posi- 
tive at a rate determined by the hold 





Tape Recorded 
Transformer Noise 


[ SUAL practice in gathering 


noise in the field is to take heavy instruments to 
transformer locations. Measurements 
curate because of the rough treatment to the instruments 
in transit and the possibilities of 
changes. But engineers of the Engineering Laboratory of 
General Electric Co.'s Transformer and Allied Products 
Div., Pittsfield, Mass., have now found a simple way to 
bring the hum of operating transformers into the labora- 
tory for study. They use a magnetic tape recording 


machine, 


The sound analyzer and high-speed recorder are left in 
the laboratory, and a high fidelity Magnecord tape re- 
corder is used to gather on-the-spot information. In this 
method, the output of a sound level meter is fed into a 


tape recorder -and a two-minute recording is made at 


various microphone locations. 


Appropriate technical information is recorded verbally 
with each recording. A standard sound is also picked up 
by microphone and recorded at intervals of about 15 
min for calibration purposes. This results in a permanent 
record of transformer noise and pertinent field information 


that can be played back at any time for sound level deter- 


minations and frequency analysis. 


This method has the additional advantage of permitting 
subjective judgments of the less tangible aspects of ap- 
paratus noise, such as the “annoyance factor,” through 
playbacks in the presence of known amounts of ambient 


noise, 


— 
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data on. transformer 


are not always ac- 


<a —— a 


time dial, while the weld cools under 
pressure. Hold time ends when 3V 
fires, charging the off-time capacitor 
21C negatively and cutting off con- 
duction of tube 4V. The VR relay then 
de-energizes the valve solenoid and 
releases the electrode pressure. Other 
VR contacts cut off 1V and 2V con- 
duction and recharge the 12C, 15C, 
and 19C capacitors in readiness for 
another weld sequence. 

Capacitor 21C discharges positively 
to measure off-time at a rate deter- 
mined by the dial setting, until the 
grid of 4V becomes positive. If the 
selector switch is set for repeat weld- 
ing and the operator holds the initiat- 
ing contact closed, 4V refires to begin 
a second weld sequence. 

With the switch set to “non-repeat,” 
if the initiating contact is held closed, 
a-c voltage appears at the anode of 
4V as soon as it stops conducting at 
the end of the first weld sequence. 
Positive excursions of this voltage 
charge capacitor 23C negatively due 
to rectification of 4V shield grid. This 
negative voltage conducted to capaci- 


rapid temperature 


tor 21C, maintains cut-off of 4V as 
long as the initiating contact is closed, 
thus preventing a second weld se- 
quence. 

Provision has been made for plug- 
in addition of a second weld time 
dial and potentiometer assembly. This 
includes an auxiliary relay connected 
to an additional initiating contact, 
and interlocked so that either of two 
predetermined weld time settings will 
time the weld. Additional weld heat 
can then be provided for any par- 
ticular spot. This is of value where an 
occasional additional thickness _ of 
work is encountered. 

A plug-in relay for connection to 
the second stage contact of a two- 
stage foot switch may be used when 
required. Normally open contacts of 
this relay are in series with the pres- 
sure switch and holding circuits re- 
spectively. Operation of the foot 
switch through the first stage permits 
firing of 4V and closure of the elec- 
trodes without completing the holding 
circuit and without firing the weld. 
If the work is satisfactorily aligned, 





On location, General Electric engineers record sound 


produced by 


OOo 


large transformers. Microphone of 
sound analyzer is held at various points around the 
unit and the output is fed to a magnetic tape re- 
corder. Information gathered can then be replayed 
and studied in the laboratory. 














































































the foot switch may be operated 
through the second stage. Energiza- 
tion of the auxiliary relay then com- 


High-Voltage Barriers of 


pletes the holding circuit and pressure 
switch circuits, so that 1V will fire 
as soon as squeeze timing has com- 


Material fulfills two major requirements: transparency for easy 


inspection, and satisfactory insulation resistance when used as 


barriers for bussbar connectors. Fabrication ease was another 


advantage. 


CRYLIC sheet is used as a high- 
] voltage barrier in sectionalizing 
boxes of airport approach-lighting sys- 
tems. This arrangement _ replaces 
splices in the power cable where, ac- 
cording to the CAA, most cable fail- 
ures occur. It is believed that the use 
of these sectionalizing boxes will not 
only reduce the number of lighting 
failures, but will permit a more con- 
venient and quicker means of isolat- 
ing breakdowns in an approach light- 
ing system. 

An electrical potential of 4160 volts 
is passed through these boxes. In the 
most generally used airport lighting 
system, this voltage is directed to each 
approach light lane from a central ‘in- 
duction voltage-regulator substation. 
At each lane, the power is distributed 
by a number of 5kva/240/120-volt 
transformers to 24ekva/240/12'2-volt 
transformers—one at each light. One 
three-way sectionalizing box _ is 
mounted above ground on a concrete 
pad at each 5kva transformer, where 
it connects the incoming power cable 


to the adjacent transformer or with a 
sectionalizing box at another 5kva 
transformer station on down the run- 
way. 

Copper bussbars, 1 in. in diam and 
10 in. long, carry the current through 
the boxes. Each bar is insulated in a 
semicylindrical Plexiglas tube. The di- 
electric properties of the acrylic plas- 
tic used in the shields permit the 
bussbars to be mounted in the section- 
alizing box on center lines 3 in. apart. 
If the high-voltage barriers were not 
used, the space between bars would 
have to be greater for safe operation. 
This greater distance would make the 
sectionalizing boxes too large for prac- 
tical use. 

Dielectric properties of the mate- 
rial were favorably demonstrated 
when, in a test, several of the buss- 
bar covers were subjected to 100,000 
volts, without any evident change in 
condition. The relatively low moisture 
absorption characteristic of acrylic is 
an advantage where the light sec- 
tionalizing boxes are installed on air- 





of the foot switch. IO G 


pleted. Normal automatic weld se- 
quencing then continues until release 
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Acrylic are shields in this sectionaliz- 
ing box provide needed dielectric prop- 
erties for outdoor service. 


ports that are near large bodies of 
water. Good corrosion resistance of 
the acrylic sheet protects the barrier 
from chemical fumes found at many 
airports located in industrial areas, 
and from _ salt-laden atmosphere 
around coastal airports. 

One of the biggest advantages in 
using clear Plexiglas for the high- 
voltage barriers is that in checking 


Light Piped to Pilot Through Acrylic Rod 
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the case 


Anchor Plastics Co., Inc., New York. 


ryNWO new radio models, designed by Emerson 

Radio and Phonograph Corp., New York, N. Y.. 
are so small and so constructed that meeting Under- 
writer Laboratory specifications for a pilot light to 
indicate set operation posed a real problem. The 
sets have opaque cases that would have required 
inaccessible placement of the bulb for direct visi- 
bility. The bulb was placed in an accessible posi- 
tion near the top of the set, and the light beam 
piped by a bent, clear acrylic rod to a jewel at the 
lower left of 
makes a 90-deg bend and passes through a rubber 
grommet on front of the chassis ending behind an 
escutcheon on the panel. 
manner, it is important to have as few parts touch 
the rod as possible, because any object- in contact 
with the rod surface reduces the amount of light 
The rods were extruded and bent by 


front. The vertical rod 


To use acrylics in this 
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For the Answer to Your Insulation Problem 















VARGLAS SILICONE. That’s the insulating sleeving and tubing— 
pioneered by Varflex—that takes temperatures ranging from 500° F 
above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 


VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC | 
PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium 
tubing at a reasonable price. | 


VARGLAS SLEEVING AND TUBING. Numerous types and grades—in- 


cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 
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a Pa VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to 
ere temperatures up to 1200° F—for applications where dielectric require- 


z ments are not primary. 
7 VARFLO TUBING AND SLEEVING. New, low-priced — for applications 
, where unusually high temperatures are not a factor. A real economy line, 


this. 


VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants — for applications where Fiberglas products are not required. 
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SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 
ity—high dielectric and tensile strength—made from a standard formula- 
tion of vinyl polymers. 

SAMPLES? All you want with 


our compliments. For free 
folder of our com- 


plete line, just clip ee 
and mail this 
VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


coupon. 
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Please send me information as well as free samples of your 
electrical Sleeving and Tubing. 
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the lighting system of his airport, the 
maintenance technician can make a 
visual inspection of the connections at 
the sectionalizing boxes without dan- 
ger of being exposed to the high line 
voltage. Safety regulations, estab- 
lished for the conduct of airport light- 
ing maintenance, now require that the 
power supply to the system must be 
completely deenergized before any 
work is done. 

Ease of fabrication was another 
major factor in selecting acrylic plas- 
tic as the material for these shields. 
Since the material can be readily heat- 
formed and solvent cemented, elab- 
orate and expensive molds or dies 
are not necessary. The outside shell 
of the cylindrical form is shaped from 
¥-in. clear sheet stock. The end en- 
closures are sawed from %4-in. sheet to 
fit the inside diameter of the shell and 
are solvent-cemented in place. 


Control system for 4000 hp 
motor includes rate - of - 
change function for current 
limit control. 


NE of the largest vertical d-c 
QO motors ever built, and an intricate 
system for control were designed into 
the human centrifuge, shown in Fig. 
1, built by the McKiernan-Terry Corp., 
Harrison, N. J., for the Naval Avia- 
tion Medical Acceleration Laboratory, 





Fig. 1—Drawing of the 4000-hp centrifuge built for the 
Naval Acceleration Laboratory. Floors, walls and ceiling 
of the 120-ft diam chamber are sheathed with 1/16-in. 


copper as a shield against magnetic and electrical inter- 


ference. 
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The bussbar covers are being manu- 
factured by the Jacksonville Metal 
and Plastics Co., Jacksonville, Fla., for 





Human Centrifuge 


Johnsville, Pa. The facilities will be 
used to test aircraft equipment, such 
as radio and radar gear, as well as 
human reactions under forces up to 
40 g. Electrical equipment, furnished 
by General Electric includes a 48- 
rpm 600-volt motor normally rated at 
4000 hp but capable of momentarily 
developing 16,000 hp; electronic con- 
trol system employs amplidyne ex- 
citers to provide speed control and 
current limit control. Rate-of-change 


Fig. 2—Gondola at the end of a 


the Civil Aeronautics Administration. 


Plexiglas material is a product of 
Rohm and Haas Company. 


Six bussbars, encased 
in and insulated by 
acrylic voltage barriers, 
are held to spring con- 
tact clips in these air- 
port lighting sectional- 
izing boxes. A potential 
of 4160 volts is sent 
through each bar. 


function in the current limit control 
provides for a radial acceleration of 15 
g within 2 sec from start, increasing 
to 40 g within 5 sec more. The total 
weight supported by the motor rotor 
is approximately 125 tons resulting in 
a WK? of approximately 18 million |b- 
ft. The rotor weighs 80 tons and the 
arm, gondola, gimbals, counterweight 
and gimbal control system, Fig. 2, to- 


& 


gether weigh another 42 tons. 
Operation of the equipment can be 





OoOd 


50-ft arm is 10 ft in diam; 
can be accelerated to 40 g in 7 sec. Inner and outer shells 
of gondola are aluminum; can be rotated in two axes by 
controls within the car or in the control blister shown at 
right. 
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LANDING o¥ 


KWcuys sy GUARDIAN 


OPERATE AT HIGH SPEEDS WITH MAXIMUM EFFICIENCY... 


With millions of lives depending upon perfect operation of airplane landing gears, leading 
manufacturers usually specify Guardian sealed solenoid contactors for this crucial phase 
of airplane control. Again, Guardian Relays are specially designed to control airplane com- 
munications, gun firing, guided missiles, lighting equipment, among dozens of control applica- 
tions. For electronic timing of camera shutters or controlling intervals in welding and plastic 
molding, or measuring speeds that are beyond the accuracy and scope of mechanical means, 
a fast-acting Guardian Relay like the Series 165 D.C. is used with a capacitor and an adjust- 
able resistor connected to the grid of a thyratron or “trigger” type tube. As the capacitor 
discharges, the grid potential reaches a point where the tube becomes conductive to 
energize the relay. Guardian Relays are available with open type mountings or hermeti- 
cally sealed. They possess a demonstrated ability to control your product in a superla- 
tive manner. Write. 


GUARDIAN WELECTRIC 


1627-M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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controlled manually from either the 
control desk, Fig. 3, located in a 
dropped section of the ceiling or from 
the gondola, or by motor-operated 
cams run on turntables in the control 
blister to give various speed patterns. 

The spheroidal aluminum gondola 
is suspended in double gimbals at the 
end of a 50-ft arm. The gondola can 
be rotated by motors mounted on the 
arm. A man seated in the car can be 
somersaulted or tipped into any posi- 
tion while he is swept around the large 
circular path described by the arm. 

Gondola drives for tilting along the 
axis of the arm and for rotation in the 
direction of movement of the arm are 
by a hydraulic motor system with long 


Te erm 8 6 


shafts extending back to the counter- 
weight at the rear end of the arm. The 
hydraulic motors are responsive to 


either a manual control device or cars 
operating in combination with the cam 
used for main centrifuge control. 

To observe the human being or 
test speciman while the centrifuge is 
in operation high-speed television, X- 
ray and motion picture cameras are 
mounted in the gondola. This record- 
ing equipment is linked to control and 
observation stations by means of slip 
rings on the machine's rotor shaft. 


Fig. 


over 


3—In 


axis 


control blister mounted 


of rotation of centrifuge, 


preset acceleration patterns are ob- 


tained from a cam mounted = on 


turntable shown at right. 


Improved Relay Sequence Tester 


Unit redesigned to test mul- 
tiple circuit relays automa- 
tically, safely and completely. 


)YACED with the necessity of test- 
k ing many multiple circuit relays, 
Temco Aircraft Corp., Dallas, 
found it necessary to redesign their 
relay sequence tester to prevent fum- 
bling and confusion that resulted from 
the previously used standard proce- 
dure. Former methods required 20 
tests on each relay, with manual 
change of test leads for each test. 
This resulted in inspector fatigue, er- 
rors, short circuits and burned termi- 
nals. 

The adaptation of the former model 
was made by adding two 24-point 
step relays and a timer motor with a 
3-lobe cam. Contact is made with all 
terminals by means of a contact platen 
that clamps firmly on the relay to be 


1 ex., 


tested. A different platen is required 
for each type relay tested.’ 

The tester is turned on by the oper- 
ator and performs all necessary tests 
automatically and in the correct se- 
quence. In_ the fault on 
defective relay, a safety circuit stops 
the tester and turns on a red light on 
the panel. A dial on the test panel 
enables immediate location of the de- 
fect. 

The tester measured voltage drop 


event of a 


across a given set of closed contacts 
when a current of 10 amp is flowing 
through. The relays being tested have 
four sets of contacts; two normally 
open and two normally closed. Speci- 
fications require that each set of con- 
tacts be tested five times before the 
relay can be installed on a_ plane. 
With the automatic tester, the 20 tests 
are performed in about 30 sec; an 
estimated 90 per cent man-hour sav- 


iug over methods previously used. 
Also, no special skills are required 
by the operator of the improved unit. 

Relays tested are sealed units hav- 
ing eight terminals at the top. These 
are the coil terminals (X-] and X-2), 
terminals for normally con- 


(A-1—A-2, B-2) and 


closed 


tacts and B-1 


Not a this 
relay tester has solved the inspection 
problem in its “breadboard” form. The 
platen at right shows the spring con- 


production instrument, 


tact construction to insure good con- 
tact with the relay terminals. 


Improved relay sequence tester shown 
with platen about to be closed down 
on a relay in the test position. A dial 
at the lower right of the tester panel 
indicates the point reached in the test- 
ing procedure and immediately indi- 
cates source of trouble when indicat- 
ing light goes on. 
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COMBINATION SPUR . 
STRAIGHT BEVEL GEA 


| Our free 6-page folder illustrates 
| and describes G.S. facilities, Small | 
| Gearing and applications, together 
l with handy charts for those who spec- 
ify Gearing from 12 to 96 D.P. and | 
| finer. Will you ask for it on company | 
| stationery, please? No obligation, 
| | 
| 
, 
| 
ail 


let Cxactly The Gearing You Need 


If your Small Gearing must meet the most exacting specifications . 
it's a job for G.S.! Here, men and methods and machines are tuned to 
turning out Fractional Horsepower Gears by the thousands... each one 
precision-tested and guaranteed to equal or better the tolerances speci- 
filed. The fast-growing group of manufacturers we serve are among 
our country’s most critical buyers of Small Gears. If you, also, are L——j 
eager to produce products that run smoother, quieter, and live longer, 
too, make G.S. responsible for Exactly the Gearing You Need! 


Sc BAIR eee 





of course. 
SEND FOR IT NOW! = 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


Ete eC eS ROS Ce EROS nate eae ee FRACTIONAL HORSEPOWER GEARS 
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terminals for normally open contacts 
4-2—A-3, and B-2—B-3). 

The first step in testing operations 
is to measure voltage drop across con- 
tact points A-l and A-2 (normally 
closed). The coil is energized, closing 
contacts A-2 and A-3, and the voltage 
drop is again measured. The coil is 
then de-energized, and the voltage 
drop across A-l and A-2 is again 
measured, The process is repeated 
until five tests have been completed 
on each set of points. The same proc- 
ess is then performed on contacts 
B-1—B-2 and B-2—B-3. The test is 
then complete. 

Two relays are included in the cir- 
cuit of the tester to provide the nec- 
essary safety measures in event ol 
trouble. One is energized when the 
voltage drop is excessive, disconnect- 
ing the millivolt meter and _ lighting 
the warning light. The other is ener- 
gized if relay in the 
platen, if the relay is reversed in the 


there is no 


platen, or if contact is not made with 
all the relay terminals. A switch dis- 
connects the ammeter from the cir- 
cuit so it can be used with test leads 
for other test purposes. 


Differential 


Device measures differences 
in quantities convertible to 


voltages 


ESIGNED to measure differen- 
D tial voltage, or differences be- 
tween other quantities that can be 
converted to voltages, a new instru- 
ment developed by the Meter and 
Instrument Dept., General Electric 
Co., Schenectady, is basically a high- 
resistance precision voltmeter contain- 
ing an electronic amplifier. It incor- 
porates a self-balancing circuit that 
possesses a high degree of stability 
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Fermale plug on relay tester 


Equipment 
q 


prorectiy 


Components of the original tester are here enclosed by a dashed line box. 


Addition of the two 24-point step relay has made tis instrument automatic 


in operation and reduces test time by 90 per cent. 


Voltage Indicator 


and freedom from drift. The system 
has no motors, contact-making poten- 
tiometer dividers or other potential 
sources of trouble. 

The two input voltages, whose dif- 
ference is to be measured, are con- 
nected across two precision voltage 
dividers of 1.5 megohm. Since these 
resistances are large, current drain on 
the voltage source is slight. A small 
portion of each input voltage is taken 
from its divider and the difference 
between the two is amplified and 
shown on a milliammeter. 

When comparing two voltages that 


INPUT A 


and Control 


are normally equal, the two voltage 
dividers are adjusted to the same re- 
sistance value. When comparing two 
input voltages that are normally un- 
equal, the two dividers are adjusted 
to unequal ratios. Thus, the two input 
voltages may differ as much as 300 to 
1. Full scale indication can be ob- 
tained for potentials as small as 0.22 
volts or as large as 30 volts. Used 
with standard accessories, such as a 
recorder, indicating instrument. or 
alarm relay, the differential voltage 
indicator will record deviations at a 
point remote from the installation, or 


ADJUSTABLE IN 
_- STEPS 0-15 MEG-_ 
OHMS ~ 


MILLIAMMETER 


INPUT 8 


An electronic self-balancing potentiometer in the amplifier delivers an ampli- 
fied current to the milliammeter. Inputs may vary in potential by 300 to 1. 
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You, our customers, suppliers, and 
employees, have made it possible. In 25 years 
you have helped IMC grow to a leading position in 
the industry. Twenty-five years ago, IMC was literally 
just a solitary desk, a single chair, and one man. 
But today, because of you, IMC has a number 
of branch offices, plants, and warehouses. 


For this, we are deeply grateful. Your friendly counsel, 
your understanding acceptance of unavoidable problems, 
é your loyal confidence, and your moral support of our 
policies . . . these are the intangibles that have made IMC. 
There are no words, no measurements, that can “MA; ‘= x 
adequately express their value to IMC. SUr Ar 
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MANt 
J UPACTURERs CORPORA Tro 








All we can say is we shall try to justify your 

: faith and help by doing better than our best in the next 

r 25 years. But this is said with the knowledge that our debt 
to you can never be fully repaid. With complete 

sincerity and humbleness, we thank you. 
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alarm when _ deviations 


sound an 


occur. 

In a typical installation on a paper 
machine the differential speed be- 
tween two sections is shown at a re- 
mote operator's position to aid in 
adjusting the “draw” or stretch. 


Ventilated Tungsten 
Contacts 


N IGNITION problem of long 
A standing has been effectively re- 
duced by a new type of tungsten 






Capacitor discharge current 
of 250 amp for 10 microsec 
flashes a mercury are lamp. 


“HORT flash duration combined 
S with high flash intensity is im- 


portant in high speed photography, 
stroboscopic problems and other high- 
speed studies. A high repetition rate 
is also desirable. Several types of 
equipment are available,° but a need 
arose for a simple, economical power 
source for the capillary-type mercury 
arc lamp that would give higher bril- 
liance. 

Requirements set up to guide the 
development of the power supply, 
Fig. 1, made by Huggins Laboratories, 
Menlo Park, Cal., were: 

Pulse length, 10 microsec max. 

Brilliance, 200 times steady state 

Pulse energy, 2.5 watt-sec 

Capacitor size, 0.5 mf 

Discharge current, 250 amp 

Main design problem was to ob- 
tain a controllable keying device that 
could cause the capacitor to discharge 
through the lamp within the required 
pulse duration time. Thyratrons and 
ignitrons were considered but dropped 
because of the cost and complications 
involved in keying a unit that could 
carry the peak current of 250 amp. 

Solution of the problem consists of 
a modulated, three-electrode air gap 
in which a second auxiliary spark 
keys the main air gap discharge by 
ionizing the intervening air. A high- 
voltage low-power keying spark gap 
is obtained by discharging a condenser 
through a standard automobile igni- 
tion coil. 

Operation of this circuit, Fig. 2, 
has proved satisfactory, with about 

(Continued on page 280) 


“See ELECTRICAL MANUFACTURING, 


January 
1950, page 56; also November 1951, 


page 120 
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contact or breaker point developed 
jointly by Holley Carburetor Co., De- 
troit, Mich., and Fansteel Metallur- 
gical Corp., North Chicago, Hl. The 
problem concerned the tendency for 
metal transfer from one contact point 
to the other in the low-voltage circuit 
of an ignition coil. 

It has been known for some time 
that this effect could be reduced by 
ventilating one of the contacts. The 
problem has been to develop a suit- 
able manufacturing process which has 
now been solved. Ventilated tungsten 
contacts such as shown are now being 


Single Pulse Power Supply 








produced in commercial quantities, 
and service experience shows. that 
they give approximately three times 
the life of conventional contacts. | 








Fig. 1—With one of the capillary type mercury are lamps shown this power 


supply delivers a 10 microsee flash of 160 lumens, and is ready to flash again 
in 10 sec. Fig. 2 (Below)—Capacitor discharge is keyed by a spark gap, with the 


ionizing high voltage obtained from an automotive ignition coil. 


High voltage . 
d-c supply circuit 













Storage 
capacitor 


“Charged” 
indicator 


| Keying circu/t 
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SWITCH GEAR - Phase barriers 
insulating flanges 


© 100% MORE TEMPERATURE RESISTANCE ee 
© 50 TIMES MORE TRACKING RESISTANCE 
© TWICE AS MUCH IMPACT RESISTANCE 
© FAR GREATER DIMENSIONAL STABILITY 


AT LOWER COST : 


* * * Slot wedges and liners 





Glastic sheet laminates give you all this— 
for less than conventional phenolic laminates. 
Besides, you have negligible water absorp- 
tion, easy machining and clean punching; 
full range of thickness from 1/32” to 1-1/4”. 
.. + Available also in molded form... . 
Let the Glastic technical staff open the way 
to a new high in insulation assurance. 


© Write for samples and technical infor- 
mation on sheet or molded applications. 





x * * 


THE GLASTIC CORPORATION 
1823 East 40th Street . Cleveland 3, Ohio 


GLASTIC Glass Reinforced CEG 


ALKYD POLYESTER 
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reviewed here, circle item number on postcard in Reader Inquiry Facility, 


ufacturer mentioning ELECTRICAL MANUFACTURI 


oS 


NG as your source. 


AN 


APPLIANCE SWITCH HAS COLOR-CODED PUSHBUTTONS 


LLUMINATED color-coded push- 

buttons are a feature of new Cir- 
cular range switch. Available in either 
5-heat or 7-heat models, switch is de- 
signed for use in electrical applica- 
tions, such as electric ranges and hot 
plates, which require the selection of 
various series- and parallel-circuit ar- 
rangements. The heat-selector buttons 
are grouped in a circular pattern 
around a central “off” button. Any 
desired heat may be selected by push- 
ing the corresponding heat-control 
button, which automatically  illumi- 
nates the “off” button. Switches are 
turned off by depressing the “off” 
button, which also turns off the in- 
ternal pilot light. A fully lighted and 
a center-lighted model are available. 
On both models, different colors are 
used to identify the individual heat 
positions. When the desired pushbut- 
ton on the fully-lighted model is de- 
pressed, it is automatically illuminated 
with its characteristic color. On the 
center-lighted model, each opaque 
button has a different color. Maximum 
heater-load for both the 5-heat and 
7-heat models is 3375 watts. Desired 
heats need not be selected progres- 
sively but can be chosen selectively. 
Other features include the use of low- 
resistance screw terminals that permit 
the use of bare wire or flat bus bar for 
wiring. Also, pilot lamps are easily 
replaced; an outward pull on the cen- 
ter button causes it to snap out and 
expose the lamp. Switch is UL-listed 


and complies with applicable per- 


formance specifications of NEMA. 
During tests switches have operated at 
rated current for more than 60,000 
cycles at 200 F. P. R. Mallory & Co., 


Inc., 3029 E. Washington St., Indian- 
apolis 6, Ind. 


No. 1, 


NYLON POWDER DEVELOPED FOR SINTERED PARTS 


TYLON plastic has been made 
available in a finely divided 
powder (particle size below 10 mi- 
crons) suitable for cold pressing and 


164 


sintering techniques. Sintered nylon 
parts made from this material (Nyla- 
sint 66) appear to have some advan- 
tages over similar injection-molded 


components. Since nylon powder is 
processed below the melting point, 
there is less tendency to internal 
strain, with consequent greater dimen- 
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Motorola These four brand new models . . . molded of a sturdy 


phenolic material in rich mahogany with handsome me- 


CHOOSES tallic trim . . . are unquestioned style leaders in the new 


Motorola line. They’re big ones, too. The two 21-inch 


models measure 2215" x 21!5" x 21” and weigh 29 lbs. each. 
C r 4 C AG 0 The other two are almost as big. And we’re turning out 
hundreds of them every day. 


, o L c € D We have molded many different styles and sizes of radio 


and TV cabinets for Motorola during the past several 


PLAS 7 ic 4 years. It’s rather conclusive evidence, we believe, that 


Motorola is well sold on plastic cabinets . . . and, specifi- 


cally, on Chicago Molded Plastics. 
FOR of mew Of course, Motorola is just one example. There are 


dozens of others . . . top names in industry . . . who, year 

after year, choose Chicago Molded as their primary source 
CABINETS of supply. And, why not? They find here a rare combina- 

tion of experience (more than 32 years of it), top-flight 
— —— engineers, and the most modern facilities for quantity 
production of even the largest parts made. It adds up to 
the best in molded plastics efficiently, intelligently, 
and economically produced. 












Next time you have a job that calls for plastics, 
talk it over with a Chicago Molded engineer. 
There’s no obligation . . . and you'll thank us for 

= suggesting it. Just write, wire or phone. 
<- 


CHICAGO MOLDED ~~---:- 
| PRODUCTS CORPORATION &% AQUI. 


e 1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 
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sional stability in service. Sintered 
parts are said to have chemical, hard- 
ness, and wear-resistant properties 
for comparable to those of molded parts, 
but are not as tough. The physical 
character of the powder also makes it 
la b 0 fa ft Ory adaptable to blending with a wide 
range of fillers for reducing thermal 
and hygroscopic expansion, or to ob- 


a Nl d tain special electrical properties. This 
cannot be done with conventional 
switchboard 


molding powders with the same range 
Here are a few examples of Cannon’s Experimental 
Laboratory and Switchboard Connectors. They are 
used extensively throughout industry, public utilities, 
sound studios, broadcasting stations, college and uni- 
versity physics and chemistry laboratories, in AC net- 
work analyzers and electronic analog computers. They 
may be applied wherever quick disconnect switching 






CANNON 
PLUGS 





























CSR Tandem Receptacle 
CSP Plug 





of fillers. Among the fillers that can 
be used are lead, copper, graphite, re- JNING J 
fractory oxides, and magnetic mate- $ easy | 
rials. The new nylon powder can be aintain 
used to produce sintered bearings, nsmitte 
gears, cam rollers and other parts. 
Tests indicate that the sintered bear- 
ings have an unusually low coefficient R¢ 
of friction, making them useful in ap- 
plications where operation without 
lubrication is required. Nylasint 66 is 





asici similar “ 00 ‘lon. 
re SWPR-4 Switching Plug having both basic lly simil at to I Mit 001 nylon 
SDR Receptacle ° pin and socket contacts The National Polymer Products, Inc., 


: : Box 422, Reading, Pa. 
and patch cord plugs are required. High grade ma- : 


No. 2, Re 
terials are used throughout. Molded phenolic of high 
dielectric strength is used for insulation. Both pin and RCA tr 
socket contacts are machined from solid brass. Some PHOTOELECTRIC CONTROL ease, | 


FOR INDUSTRIAL APPLICATIONS 










are silver plated. All are rated at 75 amps. Pin contacts cg Constc 
are split for low loss seating in tapered bore sockets. Photoelectric controls, Series 20 and by RC 
Single contact fittings are supplied in either red or 21, operate in 1/20 sec and can be fers Tr 
black phenolic to designate direct or alternating cur- used for automatic control, machinery ride ti 
rent circuits respectively. Two-contact and larger plugs safeguards, and for counting applica- 

SR Receptacle have sand-blasted cast aluminum shells and handles tions. The phototube, which must be — [Sola C 
with clear lacquer finish. Various combinations of pin located at the point where oer static. 
and socket contacts are used as a polarizing guide. For tions are being observed, is availab © Piicular 
further information write for Bulletin LS5-1951. | either integral with the housing or @ — Broureg 

small separate housing for use where eens 
space is limited. A tamper-proof sen- aie 
pe sitivity adjustment on the control ei 








of pri 
tinuou 
1 They 


housing permits operation over vary- 
ing distances betwen phototube and 
light source; relay can be operated at 


SCP Plug comy 
|Ustn 
SRB Receptacle 
Send 
CANNON ELECTRIC whic 







specifi 
Transf 
Bullet 









Since 1915 


- 
i) 
ELECTRIC 






Factories in Los Angeles, Toronto, New Haven, Benton 
Harbor. Representatives in principal cities. Address in- 
quiries to Cannon Electric Company, Dept K-118, P. O. 
Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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WNING AN RCA TRANSMITTER. This AM broadcast transmitter is the ultimate in engineering. REAR-VIEW OF POWER AMPLIFIER. This is the lower section 
s easy and simple to operate . . . compact . . . high in fidelity . . . easy to install and showing three Sola Constant Voltage Transformers installed in | 
aintain . . . economical to operate. All tube filament voltages of RCA BTA-5G and 10G a BTA-10G unit. Sola regulators are relatively compact com- 
nsmitters are regulated by Sola Constant Voltage Transformers for longer tube life. pared to other equipment for comparable ac voltage regulation. 


RCA INCREASES TUBE LIFE BY % 
REGULATING FILAMENT VOLTAGE 


RCA transmitters are built for 1) operating 2. They provide economy because: conventional unreg- 
ease, 2) economy and 3) reliability. Sola ulated power transformer and voltage regulating 
Constant Voltage Transformers are used circuit are eliminated . . . tubes last longer with 

d e q 9 ; regulated filament voltage. 

oy RCA in their AM Broadcast Transmit- 

, Jers Types BTA-5G and 10G to help pro- 










3. They provide reliability because: regulating response 
time is 1.5 cycles or less . . . self protecting against 


‘ vide these three important advantages. short circuits on output and load circuits . . . current- ; 
e Sola Constant Voltage Transformers are limiting characteristic protects load equipment ; 7 | 
'  [staticmagnetic regulators. In this par- —— ay er | 
¢  }iicular application, they were used as the That's how Sola Constant Voltage Trans- STATIC-MAGNETIC REGULATION. 
4 [source of regulated voltage for all tube formers helped maintain RCA’s high per- Standard Sola stabilizers are 
“ Hilaments. They provide secondary volt- formance standards. They can solve your available in capacities from 15va 
‘ ages regulated within +3% regardless voltage regulation problems too. When to 10kva, and with a variety of 
. ro . . : 
. J primary voltage (transient or con- your equipment is protected by a Sola common power line ond filament 
id 'nuous) variations as great as 30%. built-in stabilizer you know that you velhuges, Spadal dusigne con: Ge 
at |. They provide operating ease because: regulation is automatically have provided the ea ETE a 

completely automatic, continuous .. . no manual ad- operating voltage level regardless of line 

ivstments required...no moving or renewable parts. voltage conditions. 

Send for the twenty-four page catalog Applications unlimited for 







which gives electrical and mechanical 

enone for Sola Constant Voltage [ A\ Constant Vollage 
ranstormers. Writ letterhead f 

oo ee e on your letterhead for S rN TRANSFORM tc R* 


Transformers for: Constant Voltage @ Fluorescent Lighting ® Cold Cathode Lighting @ Mercury Vapor Lighting @ Luminous Tube Signs 

NG Oil Burner Ignition @ X-Ray @ Power @ Controls @ Signal Systems @ etc. ® SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, Illinois 
New York: 103 E. 125th St., New York 35, N.Y., TRafalgar 6-6464 @ Cleveland: 1010 Euclid Ave., Cleveland 15, O., PRospect 1-4005 

245 Walnut St.. Newtonville, Mass. DEcatur 2-3510 @ Philadelphia: Commercial Trust Bldg., Rittenhouse 6-4988 @ Reps. in Principal Cities 
























































Now— 
advanced electronic 
COSC CT 


...simplified by “building block’ electronic packages 
makes possible synthesis of present and future aircraft 


control systems. 


Servomechanisms, Inc., has pioneered in developing functionally-packaged 
standard plug-in units for electronic and electromechanical aircraft instru- 
mentation. Servomechanisms technique of MECHATRONICS...the multiple 
and interchangeable use of standard units achieves simplified control sys- 


tems which solve the aircraft need for: 


* Instant Maintainability * Training Simplicity 


* Spatial Adaptability 


* Ease of Assembly 











A typical Servomechanisms, Inc. con- 
trol system showing the multiple 
combination of building blocks, each 
block easily removable and replace- 
able...simple to check and service. 


POST & STEWART AVENUES, WESTBURY, N.Y. 
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any predetermined level of illumina- 
tion betwen 10 to 50 ft-c. Maximum 
operating range is 20 ft. Panel-board 
terminals are provided for controlling 
operation of relay through external 
reset contacts. Contacts of the DPST 
relay are rated at 20 amp, 115 volts 
a-c, or 10 amp, 230 volts a-c. The con- 
trols will withstand high temperature 
and humidity. Hermetically sealed, 
oil-filled capacitors and high wattage 
resistors are used throughout. A 115- 
or 230-volt, 50-60 cycle power supply 
is required. Photoswitch Inc., 77 
Broadway, Cambridge 42, Mass. 
No. 3, R r t 


MINIATURE SNAP-ACTION SWITCH 


Feature of waterproof switch now 
being made available commercially is 
that the snap-action mechanism is 
built around a beryllium copper spring 
that is fabricated in the shape of a full 
sine curve. When the spring is actu- 
ated at the proper pressure point, the 
two halves of the sine curve reverse 
with a snap action. The contact point 
is mounted on a short arm near the 
center of the sine curve, which makes 





it less susceptible to the effects of vi- 
bration and shock. To make it water- 
proof, the basic switch is enclosed in a 
silicone rubber boot that is molded to 
the silicone insulated leads. Switch 
can operate in temperatures ranging 
from —65 F to 165 F. It will not mal- 
function under vibrations of 0 to 60 
cps with a total excursion of 0,132 in. 
Ratings are 20 amp, 28 volts d-c. 
Switches are available in many com- 
binations, including SPST and DPDT 
toggle and pushbutton models. Con- 
trol Products, Inc., 306 Sussex St. 
Harrison, N. J. 
e No. 4, Reader Ir ry Facility, page 


UNIVERSAL COUPLING 

New coupling can be used on all 
types of machinery requiring coupled 
shafts, either at an angle or on 4a 
straight line. Essentially, the coupling 
consists of a ball, fitting into a socket 
with the stress of power transmission 
absorbed by two oversize keys. The 
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Every Adlake Relay 


Gives You These “Plus” Features: 


© Hermetically Sealed—Dust, dirt, moisture, 
oxidation and temperature changes can’t interfere 
with operation. 
® Silent and Chatterless ¢ Requires No Maintenance 
¢ Absolutely Safe Mercury-To-Mercury Contact— 


Prevents burning, pitting and sticking 


Sa Pow " 
get vear 


ADLAKE RELAYS AT WORK —One of a series of advertisements on specific ADLAKE applications. 





ECONOTHERM uses 


Adlake 


MERCURY RELAYS 





Two ADLAKE timing relays are used in the Hapman- 
Dutton 5000 series Econotherm Boiler Control Cabinet. 
The 15-second timer holds out the fuel valve and ignition 
systems while the combustion chamber is purged of com- 
bustible gases. The second relay is a safety relay. It is 
energized at the same time as the first, and remains open 
for 45 seconds (30 seconds after the first relay closes). 
Then, if no flame is established, it shuts down the boiler. 
Both relays are slow operate, quick release. 


The same engineering skill that has given Econotherm 
this trouble-free dependability is available for your relay 
problems. ADLAKE engineers are ready to work with 
you on any question of relay design and application. If 
you don’t find the relay you need in the ADLAKE relay 
catalog, it will be custom-built for you. 


Write today for your free copy of the illustrated ADLAKE 
Relay Catalog—no obligation, of course. The Adams & 
Westlake Company, 1108 N. Michigan, Elkhart, Indiana. 


Adams & Wes lake 


Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Relays 
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custom drawn 
custom insulated 
custom spooled 


to your most exacting 
requirements 


Tell us your wire problems 
and requirements. 

Our research, engineering and 
production facilities are at 
your disposal. Let us quote! 










WITHSTANDS 





ON 


Durakool pressurized all-steel mercury tilt 
switches have more than made good on what 
may have seemed like extravagant claims a 
HIGH few years ago. The list of Durakool successes 

grows each year. Seven sizes, | to 65 amperes. 
TEMPERATURES =. 3 to 4 weeks delivery. Your production sched- 
ule is met. 







For the past fifty years (1901-1951) we 

have specialized in “Fine Wire Made 
Finer.” That is why Hudson-Winsted fine wires 
are the first choice of electrical, radio, television 
and electronic manufacturers whose products are 
noted for performance, reliability and long life. 


So just specify the electrical properties, flexi- 
bility, tensile strength, laying speed, uniformity 
and other characteristics you must have. Our 
Hudson and Winsted Divisions will meet and 
maintain your specifications. 


Millions of Contacts 
without Faltering 


ROVED 


ROUGH, TOUGH JOBS 





See telephone directory for local distributor or write 


DURAKOOL, INC.— Elkhart, Indiana 


ES ee aa 


Durakool 
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entire assembly is held in place by a 
rolled and crimped cap. Bearing sur- 
faces are heat-treated and machined 
to close tolerances. A reservoir in the 
base of the socket retains lubricant for 
slow feeding to points of wear. Advan- 
tage claimed is that the absence of the 
customary block and pins provides a 
small unit in relation to the size shaft 
it will turn. Coupling has a maximum 
deflection of 30 deg; conservative 
speed at 18 deg is 2000 rpm. As the 
joint approaches the straight-line po- 
sition, higher speeds can be used. The 
joint is said to be stronger than the 
shaft sizes specified for normal appli- 
cations. B. M. Root Co., York, Pa. 
No. 5, Reader juiry Facility, page 249 


ENCLOSED FAN-COOLED DRIVES 


Speed-Trol variable-speed electric 
power drives can now be obtained in 
totally enclosed fan-cooled models. 
The dual cooling system provides in- 
ternal and external cooling. Air inside 
the motor is continuously circulated 
by a large-diameter internal cooling 
fan through air passages between the 
motor housing and _ stator, over the 
motor windings, and through openings 





in the rotor, thereby keeping the circu- 
lating air in continuous contact with 
the motor housing. The heat thus 
transferred by convection, conduction 
and radiation to the outside of the 
motor is carried off by a continuous 
flow of cooling air forced over the 
motor housing by the external fan and 
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high heat 
resistance 


SALES OFFICES: NEW YORK + BOSTON 










were mold 
posed to a te 


See the difference! 


The boxes in these unretouched photographs 
ed under the same conditions and ex- 
mperature of 212°F. The box on the 
om Koppers MC 409, showed little 
or no distortion after 30 minutes at this pespceer 
ture. The box on the right, made from a widely 
used commercial modified polystyr 
showed major distortion within 10 minutes. 


left, made fr 





ene, 


in a modified polystyrene... 


KOPPERS MC 409 


@ Here’s the high-heat modified polystyrene that 
the industry has long wanted . . . Koppers MC 409. 

This new material combines three important ad- 
vantages ... higher heat resistance (up to 198°F.* ) 
... the toughness and shock resistance of modified 
polystyrene... and the desirable finish and molding 
characteristics of regular polystyrene. MC 409’s 
excellent heat resistance is comparable to that of 
Koppers well known Polystyrene 8. 

These qualities make MC 409 an ideal material for 
radio cabinets, battery cases, washing machine and 
refrigerator parts, toys. housewares. brush handles 
and, in fact, any molded or extruded polystyrene 





\\y 
KOPPERS 


| 
| 


Gm » 
| || 


product subjected to heat. 

Koppers MC 409 makes possible sturdy, shock 
resistant, plastic products that withstand the high 
temperatures found in show windows, dishwashers 
and automobiles, where other modified polystyrenes 
sag and shrink. Tests prove that on exposure to 
boiling water MC 409 will show low deformation 
with a minimum of shrinkage. 

FOR FREE SAMPLES for testing in your laboratory 
and for Technical Bulletin C-2-161-TR describing 
the properties and characteristics of MC 409, write, 
wire or phone Koppers Company, Inc., Chemical 
Division, Dept. EM-112, Pittsburgh 19, Pa. 
*A.S.T.M. D-648-45T. 


Koppers Plastics Make Many Products Better and Many Better Products Possible 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-112, PITTSBURGH 19, PA. 


PHILADELPHIA - CHICAGO + DETROIT - LOS ANGELES 
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What is your Delay or Regulating Problem? 
| 






For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


(LIgLUE 
HW AINE 









e@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

@ Circuits: SPST only—normally 
open or normally closed. 


Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 


AM PERITE +70°C. Heaters consume approxi- 


7315 ye mately 2 W. and may be operated i 
continuously. The units are most T 
compact, rugged, explosion-proof, TT 
long-lived, and—very inexpensive! MINIATURE 





TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 





e Amperite Regulators are designed to keep 
the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 

e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 


e Hermetically sealed, light, compact, and 
most inexpensive. 


- s - 
a a 
F 
AMPER/ ye ‘ 2 


VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER } VOLTAGE VARIES — 
VARIES APPROX 4 ONLY 


30% 2% T65L 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in alti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


oe CO., Inc. 561 Broadway, New York 12,N.Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 
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Provide delays ranging from 2 to 120 seconds. 


Maximum Wattage Dissipation: T6’2L—SW. T9—10W. 


the removable grilled fan cover. The 
power drives are available with ratings 
ranging from 20 to 25 hp and with 
2-1, 3-1, 4-1, speed variations. Ster- 
ling Electric Motors Inc., 5401 Ana- 
heim-Telegraph Rd., Los Angeles 22. 


No. 6, 249 


OIL-FILLED CAPACITORS 


Additions to an extensive line of 
single-stud tubular oil-filled capacitors 
include 8-mf (600 volts d-c), dual 
4-mf (600 volts d-c), and 4-mf (1000 
volts d-c) units with 2'2-in. diam 
cases. Known as the G and H types, 
capacitors in the line are oil-impreg- 
nated and filled with Indco oil “A 
Pyroteen-filled capacitors are also 
available. Specifications are: standard 
capacity tolerance +20 per cent, —10 





per cent; temperature range (with 
Indco oil) —40 to 70 C, or (with 
Pyroteen) —70 to 90 C; power factor, 
(with Indco oil) 0.4 per cent, or 
(with Pyroteen) 0.2 per cent. Feature 
of the line is that the moulded mount- 
ing neck is locked in the capacitor case 
and gasketed so that the capacitor is 
hermetically sealed. Capacitors are 
available with either two or three 
prongs and are supplied with solid 
nuts and lock washers for mounting. 
Industrial Condenser Corp., 3243 N. 
California Ave., Chicago 18. 

No. 7, Reader Inquiry Facility, page 249 


PACKAGED CIRCUIT CONTAINERS 


All components of from 1- to 4-tube 
circuits can be installed in new line of 
container assemblies available in four 
sizes. The basic units consist essen- 
tially of the die cast aluminum hous- 
ing; a terminal board having a large 
number of coded single and through 
terminals; the tube plate which allows 
the use of standard miniature and 
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DISPOSAL UNITS 


DRYERS 


IRONERS 


WASHERS 


STOKERS 


BLOWERS 


OIL BURNERS 





COMPRESSORS 
% VENTILATING UNITS 


BENCH TOOLS 


we motor is 


WATER PUMPS 


here ccna 
\ 


\ 


"Sy 





CREAM SEPARATORS 








Now, more than ever before in 





the 35-year history of this 
fractional horsepower motor, it 


is advisable for manufacturers 


e to get the Packard proposition. ee ef 4 

yt There are definite advantages in me 

ir j sc a 1 Packard Electric Division, General Motors Corporation 
; standardizing on Packard motors. Warren, Ohio 

s- 

re 

rh 

vs 


ad: DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
1G NOVEMBER 1952 173 





Your commercial requirements for lightweight 
castings in aluminum or magnesium may be 
tough, but we'd welcome an opportunity to 
look them over. We've tackled a good many 
diversified casting problems over almost a 
half century. 

Our four completely equipped plants and 
their trained personnel are at your disposal. 


MR at 


Aircraft wheels, strut parts, engine parts and 
miscellaneous components are being made 
every day at our plants, in aluminum and mag- 
nesium. X-Ray inspection, close attention to de- 
tail, complete facilities for production in sand, 
semi-permanent and permanent mold form. 


Well-Made Wood and Metal Patterns. 
Well-Cast Ampco Bronze Castings. 


“Copyrighted Trade Name 


If you would like to receive the Wellman Magazine 
each month without charge, drop us a note on your 
business letterhead. 


THE WELLMAN BRONZE & ALUMINUM CO. 


DEPT. 6, 12800 SHAKER BLVD., CLEVELAND 20, OHIO 
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noval sockets; and the tube well or 
wells. Advantages of these water-tight 
sealed containers include: protection 
of the components from the effects of 
changes in temperature or humidity 
and from damage in handling; heat 
dissipation is facilitated by the black 
anodized housing and cooling fins; 
and, in the development of new equip- 
ment, each circuit can be worked out 
independently and be produced before 
the final design is complete. Also 
available are special-order containers 
complete with the circuit desired. 
Technical Development Corp., 4038 
Ince Blvd., Culver City, Calif. 
No. 8, Re ry iit 


FIBROUS INSULATING MATERIALS 

New heavy-gage fibrous insulating 
sheet materials are said to be compar- 
able in physical strength to fabric-base 
laminates and stronger than paper- 
base laminates. Available in two 
grades, Duroid 700 and Duroid 800, 
sheets are available in thicknesses up 
to 3 in. Applications of the lighter 
gages (0.031 to 0.125 in.), include 


the use of Duroid 700 for formed elec- 
trical insulating parts and Duroid 800 
for flat insulating parts requiring a low 
rate of water absorption. In_ the 
heavier gages, the improved water ab- 
sorption characteristics provide im- 
proved dimensional stability and con- 
tribute to surface flatness. The rate of 
water absorption for a 24-hr period of 
immersion is less than 5 per cent for 
the 2-in. gage of Duroid 800 and less 


ELECTRICAL MANUFACTURING 




















—by insulating coils with 


head TYPE 6 


the purified asbestos electrical insulation 


How have these tremendous savings in 
critical materials, weight, space, and pro- 
duction time affected the quality of Acme 
transformers? 

The manager of Acme’s Dry Type Trans- 
former Division advises that not a single 
failure in operation of an Acme Quinterra- 
insulated transformer has been reported 
in the two years that they have been pro- 
duced. Since several thousands of these 
units have been manufactured in this time, 
their quality is evident. 

Here are the reasons why this Johns- 
Manville purified asbestos insulation has 
helped the Acme Electric Corporation, 


JOHNS -M A 


and many other well-known manufac- 
turers, turn out better products and at 
the same time lower production costs. 

Quinterra Type 6 possesses high ther- 
mal stability and lasting dielectric 
strength. It is a twin-ply, polyvinyl, 
acetate-treated, purified asbestos insula- 
tion with a dielectric: strength of 300 
VPM. Even when its saturant is baked out 
by continuous exposure to 200 C, it re- 
tains the inherent dielectric of the base 
sheet which is at least 200 VPM ... and 
it remains a dielectric up to 400 C. 

Type 6 has high mechanical strengths 
because it is made by combining and 


Saves 
on steel... 


Saves 42% 


on copper... 


ACME ELECTRIC CORPORATION 
REDUCES TRANSFORMER SIZE 


40% 


Saves 44 %o 


on weight 






Acme reduces 
waste and speeds mane 
production by ordering ~* 
Quinterra to exact width required — Pro- 
duction efficiency has been increased and 
waste has been reduced to an absolute mini- 
mum — without equipment changeover — by 
using Quinterra Type 6, factory-cut to Acme’s 
dimensional specifications. 


calendering two layers of Quinterra to- 
gether into a dense, smooth-surfaced in- 
sulation. Its good tensile and bursting 
strengths enable operators to achieve 
favorable production rates. Further econ- 
Oomies result from its large square-foot- 
per-dollar coverage. 

If you are a manufacturer of magnetic 
or resistance devices, Quinterra Type 6... 
or one of the other Quinterras ... may 
enable you to lower production costs and 
also to improve your product’s perform- 
ance. For samples and additional infor- 
mation, write to Johns-Manville, Box 60, 
New York 16, New York. 


ay | Johns-Manville ELECTRICAL INSULATIONS 


_ wd dl 
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Manufacturers of STAINLESS STEEL FASTENINGS 
ae 


CASTLETON-ON-HUDSON, NEW YORK 
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When 
you think of 





think first 
of 


ANT/-CORROSIVE 


Anti-Corrosive has millions of stainless fastenings in stock 
(probably the largest selection of varieties and sizes in the 
world) for immediate delivery. Anti-Corrosive has the ex- 
ceptional production capacity that can fill your requirements 
beyond stock items faster, better! 


FREE—A-N Stainless Fastening Selector 


This handy slide-chart instantly identifies 
A-N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 
gives sizes and other data. Write for 


“Chart 52G" TODAY! 


i sccsecst 








than 10 per cent for the 2-in. gage of 
Duroid 700. Both materials can be 
drilled, tapped, machined, using con- 
ventional type equipment. They can 
also be fungiproofed or surface-treated 
to meet special requirements. Rogers 
Corp., Manchester, Conn. 

rcle No. 9, Reader Inquiry Facility, page 249 


RING HEATERS 

Electric ring heaters can be used for 
both space and contact units for as- 
sembly into hot plates, defrosters, vul- 
canizers, moulds, water heaters, and 
other equipment. Two types are avail- 
able: one, in rust-resisting steel sheath 
for temperatures up to 750 F; the 
other, in stainless steel sheath for tem- 
peratures up to 1200 F. Steel-sheath 
wattage runs from 75 to 800; stainless 





steel, from 100 to 1000. Both types 
are supplied for either 115 or 230 volts 
or, if desired, they can be supplied for 
special voltage requirements. Heaters 
are available in six standard sizes 
ranging from units with a 2-in. OD 
and %4 in. thick to those with a 6-in. 
OD and 5 $16 in. thick. Except for 
the smallest size, the units can be ob- 
tained in three-heat construction. Flex- 
ible lead wires can be supplied instead 
of the standard threaded stud terminal 
construction. Vulcan Electric Co., 88 
Holten St., Danvers, Mass. 

e No. 10, F t 


REMOTE MOTOR CONTROL 


Speed of Varidrive motors can now 
be varied by means of a new control 
containing a positioning unit, consist- 
ing of an air-operated plunger at- 
tached to the speed-changing device, 
and an air valve which remotely con- 
trols the positioning unit. Four types 
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The only miniature 
snap switch 


where size and high rating 
come to terms with cost 
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Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A. C. Overall length, 144” 


No other snap switch, of comparable size or rating, 
can match the high-standard performance record or 
low cost adaptability of TyNiswircn. Consider its 
significance in terms of present or future product designing. 
TYNISWITCH is a small, compact, snap-action unit 
that features simplified construction principles—principles 
that permit high load switching in a minimum space 
and yet eliminate the need for costly, non-functional bulk 
in new or redesigned products. Its performance is 
flawlessly smooth and dependable . . . superior to that 
of many of the larger, more expensive units. And, as 
conclusive laboratory tests have proven time and 
again, TYNISWITCH is consistently reliable at high 
operating speeds . . . for over millions of cycles... 
and at a lower cost. 
Why not investigate these important production 
and design advantages now? New TYNISWITCH models 
can be developed economically for your particular 
applications or you can select conventional circuit 
arrangements from a variety of standard stock models. 
Write for complete details. Tyniswitch Division, 
The Sessions Clock Company, 102 East Main Street, 
Forestville, Connecticut. 











AUTO RADIO \ 





/VIBRATORS! 


A COMPLETE LINE 


OF VIBRATORS... 


Operated Auto Radio Receivers. Built 


J with Precision Construction, featuring 

i Ceramic Stack Spacers for Longer 
Lasting Life. Backed by more than 

4 20 years of experience in Vibrator 

; Design, Development, and 

4 Manvfacturing. 





“A” Battery Eliminators, DC-AC Inverters 
Auto Radio Vibrators 


See your jobber ox unite factory 


VA NEW MODELS 
V NEW DESIGNS 


Aa TTT 


American Tetevision « Ravio Co. 
APPT Products Since 1931 


SAINT PAUL 1 


178 


MINNESOTA-U.S.A 
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: ; Designed for Use in Standard Vibrator- ! 






of valves are available depending 
upon whether the valve is to be oper- 
ated by a pedal, lever, cam, or wheel. 
The positioning units are designed to 
operate with an air pressure of either 
60 or 100 psi. Through the use of 
check valves and control-station selec- 
tors in the system, the speed of the 
motors can be changed from any num- 
ber of control stations. Also, any num- 
ber of motors may be controlled by 
one station, providing they are to op- 
erate at the same speeds. U. S. Elec- 
trical Motors Inc., 200 E. Slauson 
Ave., Los Angeles 54. 
No. 11, 


MIDGET PACKING GLANDS 
Midget packing gland, Model MPG, 
is designed as a standard seal for entry 


of small dial-type thermometers, 


thermocouple wells, static pressure 
probes, round rods or tubes, and insu- 
lated electric lines. As a tube seal, 


Model MPG may be a stand- 
ard male connector for tube ends or as 
a compression fitting. 


used as 
In either appli- 


soft sealant used will not 
tube. Packing gland is 


—~—) — 2 


cation, the 
damage the 








oe SE a 
a . ? 3f — 
TG . 
machined from Type 303. stainless 
steel cold-drawn bar stock. The seal 


is effected by compression of a 
ing material under 
This compression on 
the packing and avoids rotary slippage 
during assembly. A 
IPS threaded 
While 


used with 


pack- 
a gland follower. 
affords straight 


standard %-in. 
connection is used. 
any packing material may be 
Model MPG, neoprene is 
the standard sealant supplied; asbes- 
tos graphite is optional for use with 
sliding or rotating 
Packing glands are 
stock with the 
‘go in., ¥% in., 


tubes. 
from 
diameters: 
Intermediate 
available on special 
order. Over-all length is 1% in. Conax 
Corp., 4515 Main St., Buffalo 21, N. Y. 
e No. 12, 


rods and 
available 
following 
and “4 in. 
diameters are 


RING RHEOSTATS 

Feature of new 25- and 50-watt 
Vitrohm ring rheostats is a contact arm 
and drive shaft assembly that fur- 
nishes close control with no backlash. 
To accomplish this, a balanced spring 
steel contact arm that maintains uni- 
form contact pressure is interlocked 
directly to a Mycalex insulating hub 
molded to the drive shaft. This con- 


struction assures direct drive oper- 


NIN 


TOP CHOICE 
ON PRODUCTION 
LINES 






/ Thereare good reasons 
why Kleins are the top 
choice on fast-moving 
production lines. 


@ Kleins are designed 
right—to fit the hand 
perfectly—to shear 
through tough wire 
with ease—to stay 
sharp! 

@ Kleinsaremaderight 
—of finest steel—preci- 
sion fitted—each pair 
individually tested! 

e And Klein has the 
widest selection for 
standard or specialized 
service. 














Make Klein Pliers 
your choice—tops in 
**S2ace 


quality 
i857." 












Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., New York 


Mathias red BD | fens Fe 
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NEED BEARINGS OR PARTS: 


that meet these MACs TELLS ST 


“COMPO” and“ POWDIRON” 


conform to all these ...and many others! 


SPECIFICATION 


ASTM B202-45T 
Type 1 Class A 


MIL-B-5687 A 
Type 1 Composition A 


U. S. Army 57-230-2 
Type 1 Composition A 


SAE Gen. Instr. 
P221-1951 Hand- 
book Type 1 Class A 


AMS-4805 


ASTM B202-45T 
Type 2 Class B 


ASTM B222-47T 
MIL-B-5687A 
Type 2 Composition B 


U.S. Army 57-230-2 
Type 2 Composition B 


SAE Gen. Instr. P2221 
1951 Handbook 
Type 2 Class B 








WHAT IT COVERS 


Bearings purchased 
by industry. 








Approved by Departments of Army, Navy 
and Air Force for procurement of bearings. 


Bearings used by all agencies of U. S. Army 
including Ordnance and Signal Corps. 


Bearings used by 
automotive and related 
industries. 


Bearings used by aircraft 
manufacturers and sub-contractors. 


Bearings purchased 
by industry. 


Structural parts 
used by industry. 


Approved by Departments of Army, Navy and 
Air Force for procurement of bearings and parts. 


Bearings used by all agencies of U.S. Army 
including Ordnance and Signal Corps. 


Bearings used by automotive 
and related industries. 





Just about every major powder metallurgy specification—whether it’s issued by government 
agencies or by official societies—is met either by ““COMPO" H (oil-retaining porous bronze) or 
‘“POWDIRON" 61-P (sintered iron). Special alloys in COMPO" and “POWDIRON" are also 
available to meet specific or unusual requirements. 





jt, “IY 












Write Dept. B-2, 


Bound Brook Oil-Less Bearing Company, 
Bound Brook, N. J., for details. 





BOUND BROOK, N. J. © BOUND BROOK 9-0441 
Manufacturers of bearings and parts — Established 1883 





“POWDIRON” 
e 
“BOUND BROOK" 


Beller Buy Bound Brook 
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“YEARS OF LIFE IN TOUGHEST 
FOUNDRY SERVICE” 


.. Say Whiting Engineers of Star-Kimble Gear-Brakemotors 


@: Whiting Skip Charger shown in the photo works two shifts a 

ay, handling heavy charges of metal, coke and stone for the 
cupola. The Skip Charger must stop the load accurately and hold it 
positively. Equipment is subjected to intense heat and heavy con- 
centrations of dirt in the air. 


For tough service like that, Whiting powers its equipment with 
Star-Kimble Gear-Brakemotors, which have proved their ability to 
give years of service with little need for maintenance attention. The 
quick-acting, positive brake requires little or no adjustment; the 
motor and speed reducer provide a high factor of safety for heavy 
overloads. AND . . . motor, brake and speed reducer are a single, 
compact, well-protected unit. 


For information on Star-Kimble Brakemotors, with or with- 
out the speed-reducing feature, write for Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION 
HLE PRINTING PRESS AND MFG. CO. 
Bloomfield Avenue Bloomfield, New Jersey 









ation between control knob and the 
two-self-lubricating metal graphite 
contact shoes. Other features include 
a core and base molded of high den- 
sity, low porosity, and high dielectrie- 
strength ceramic. The high-stability 
resistance wire, wound toroidally on 
the core, is secured in place by vitreous 
enamel. The rheostats, known as 
Bulletin 1110, are suitable for fixed 
and variable current-control applica- 
tions. Resistance values for the 25- 
watt model range from 1 to 2500 
ohms; for the 50-watt model, from | 
to 7500 ohms. Standard resistance 
tolerance is +20, —10 per cent. The 
25-watt rheostat can be rotated 280 
deg; the 50-watt size, 300 deg. Rheo- 
stats are available from stock. On spe- 
cial order, tapered windings, tandem 
mountings, dial plates and other acces- 
sories are available. Ward Leonard 
Electric Co., 115 MacQuesten Pkwy., 
South, Mount Vernon, N. Y. 
No. 13, Reade ry Ff t 


+ 


MULTI-TURN POTENTIOMETER 


Small multi-turn slide-wire poten- 
tiometer, known as the Spiralpot, is 
designed for applications requiring 
high resolution with a maximum an- 
gular shaft displacement of 360 deg. 
Device is available with values rang- 
ing from 500 to 2500 ohms in 500- 
ohm increments. It can operate in 
temperatures ranging from —55 to 
71 C. The Spiralpot can dissipate up 
to 2 watts at 71 C and requires less 
than 2 oz-in. of torque. It can with- 
stand a steady-state of 50 g and can 
meet specifications during a_ 10-¢ 
sinusoidal vibration from 10 to 100 cps 
on all axes and up to 200 eps on se- 
lected axes. Potentiometer is provided 
with corrosion-resistive shaft, and with 
mechanical stops that can withstand 


a) ee 
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kéenyvon 
TRANSFORMERS 


FOR STANDARD AND SPECIAL 
APPLICATIONS 


KENYON 
TRANSFORMERS 
FOR 


JAN Applications 
Radar 


For more than 25 years, Kenyon has led the field in producing premium 
Broadcast 


quality transformers. These rugged units are (1) engineered to specific 
Atomic Energy Equipment ; 
requirements (2) manufactured for long, trouble-free operation (3) meet all 


Special Machinery 
iii tia Army-Navy specifications. 


Experimental Laboratories Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Low: 5,348 relay 


types ... each subject to many 
electrical and mechanical 
adaptations ... produced by a 
highly skilled organization 
which, for over 25 years, has 
specialized in relays exclusively. 


Here is relay experience! 


“RELAY ENGINEERING" the famous 640- 
page handbook brings you full benefit 
of Struthers-Dunn's experience in pro- 
ducing thousands of relay types for hundreds of 
applications. A complete, fully-illustrated guide 
¥% to all phases of relay selection, use, circuitry 


and maintenance. Price $3.00. 
PS. 


STRUTHERS-DUNN 


5.348 RELAY TYPEs 





Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE @ BOSTON © BUFFALO @ CHARLOTTE © CHICAGO e CINCINNATI 
CLEVELAND © DALLAS e@ DETROIT e KANSAS CITY e LOS ANGELES 


MINNEAPOLIS © MONTREAL @ NEW ORLEANS e NEW YORK e PITTSBURGH 


ST. LOUIS @ SAN FRANCISCO e SEATTLE e@ 


SYRACUSE e¢ TORONTO 
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up to 500 oz-in. of torque. The Spiral- 
pot is 1.81 in. long; diameter is 1,75 
in. Weight is 4 oz. G. M. Giannini & 
Co., Inc., 254 W. Colorado Blvd. 
Pasadena 1, Calif. 

f No. 14, Reader 


PANEL VIBRATOR 


Function of the instrument panel 
vibrator is to introduce a vibration of 
known frequency and amplitude into 
instrument panels, in order to increase 
meter accuracy and prevent sticking, 
Power for the continuous-duty vibra- 
tor is furnished by a fractional-horse- 
power two-pole two-brush motor oper- 
ating at any standard d-c voltage. An 





unbalanced weight, mounted on the 
end of the armature shaft, provides 
the vibration action of the assembly. 
Shaking forces, at 2500 rpm, can be 
provided from 0.85 lb to 3.4 Ib by 
varying the weight. Frequency is 
2000-3000 cpm. An integral circuit is 
provided to eliminate r-f interference. 
Outer enclosure of vibrator is black 
anodized aluminum; inner enclosure 
is cadmium-plated steel. Weight of 
device is approximately 10 oz. Globe 
Industries, Inc., 125 Sunrise Place, 
Dayton 7, Ohio. 
No. 15, er 


LONG TEFLON ROLLS 

Thin Teflon polytetrafluoroethylene 
film is now available in 400-ft spools, 
in thicknesses of 0.00025, 0.0005, 
0.001 and 0.002 in. and widths up to 
5 in. Dielectric strengths (short time) 
as high as 3000 volts per mil have 
been reported for the 42-mil film. This 
value does not change appreciably 
with temperature. Dissipation factor 
of the film in the frequency range 
60-10% cps, is less than 0.0002, and the 
dielectric constant over the same 
range is 2.0-2.2. Film elongates under 
tension and therefore conforms to 
non-uniform surfaces. Seals become 
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This encyclopedia of retaining rings combines—in one 52 page 
volume—engineering specifications and data for 17 different 

ring types—more than 600 different sizes. Gives assembly data, typical 
applications, everything you need to know about selection and use 

of Waldes Truarc Retaining Rings. 
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28 pages of charts giving complete engineering data and 
specifications. Dimensions of Rings, Grooves, Shafts, and Housings; — : 
Clearances; Allowable Thrust Loads; Safety RPM Limits. Data on 
_end- play keep. Countless other engineering data, arranged in — 

] Seueunianeaag easy-to-use table form. 
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6 pages showing typical cost-cutting applications and case 
histories, covering self-locking rings; basic type rings; rings for 
taking up end-play; rings for radial assembly; and special rings. 






5 pease heiney vings of 
designed to handle Truarc retaining rings yon'a a sp 
Po -. basis: There are data on tools for recessing grooves, hers ‘ 
and applicators for assembly, and the new Truarc “‘E"'-ring dispenser. 
You will find the new Waldes Truare Retaining Ring Catalog 
invaluable i in selecting and specifying ‘Truarc retaining rings, 

- the b better cr ‘to hold. eons epee: 




















‘esate 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C.* | 

1, N.Y. | 

tM 114 | 

WALDES Please send the new complete Waldes Truarc Retaining | 

Sy Ring Catalog. (PLEASE PRINT) | 

oe | Name | 

—/ | | Title | 

U / REG. U.S. PAT. OFF. Company : 

RETAINING RINGS OR tieek ine 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | | 

WALOES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING | Cit Zone State | 
Us PATENTS: 2.382.947 2.362.948; 2.416.652: 2.420.921: 2.426.341: 2.439.785: 2.441.646; 2.455.165; ¥ 

2.403.380: 2 463.363: 2.487.602; 2.487.603: 2.491.306: 2.509.081 AND OTHER PATENTS PENDING. E mm eee ee ee a ae heel 
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Automatic 
Screw Machine 
Products 


in steel, brass, or 
other metals... 
from 1/16” to 2%4” 
diameter are simple 
production runs at 
Blake & Johnson. 
Slotting, cross- 
drilling, burring, 
broaching, slabbing, 
roll-threading and 
drilling—are every- 
day operations. Our 
engineering and 
manufacturing 
know-how is at your 
service whether you 
need custom-built 
machine parts or 
slotted as well as 
Phillips head 
machine screws, 
tapping screws, 
stove bolts, 
Twin-Fast® wood 
screws, special 
headed products, 
machine screw nuts, 
rivets, chaplets, 
wire forms. 


Write for new 
catalog. 






TAPPING SCREW 


 AMaAaAaA 
. ee we whee eee e 
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TWIN-FAST SCREW 


STOVE BOLT 





MACHINE SCREW 


MACHINE SCREW NUTS 


2 


: 





SPECIAL WIRE FORM 


BLAKE & JOHNSON 


WATERVILLE 48, CONNECTICUT 
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t:ghter upon application of heat, as the 
fii exhibits “plastic memory.” Appli- 
cations include use in transformer 
windings, high-temperature — capaci- 
tors, thin electrical gaskets and other 
components. Dilectrix Co., 211-48 
Jamaica Ave., Queens Village 28, N, Y. 
No. 16, f f ry Facility ge 24 


HIGH-VACUUM RECTIFIER 

Full-wave, high-vacuum rectifier js 
designed primarily for use in aircraft 
power supply units with moderate cur- 
rent requirements. This addition to 
the high-reliability tube line is known 
as Type GL-6087 and may be used as 
a replacement for the 5Y3GT. Tube 
will withstand a peak impact acceler- 
ation of 700 g in any direction. Max- 
imum ratings as a rectifier include a 
peak inverse plate voltage of 1400 





volts at altitudes up to 60,000 ft and 
a steady-state peak plate current ot 
375 milliamp per plate. In typical op- 
eration, the GL-6087 has a d-c output 
current of 125 milliamp. Measured 
with applied d-c at 125 milliamp per 
plate, tube voltage drop is 50. volts. 
Through use of a unipotential cathode 
which is internally connected to the 
filament, excessive surge voltages 
across the filter input capacitors dur- 
ing the warm-up period are avoided. 
Use of the unipotential cathode gives 
the tube a heating time which is about 
the same as that of other heater-cath- 
ode tubes in the same equipment. 
General Electric Co., Tube Dept., 1 
River Rd., Schenectady 5, N. Y. 


Circle No. 17, Reader y Facil yage 249 


RUGGEDIZED METERS 

Features of ruggedized meters 
meeting specification MIL-M-10304 
include a shock-mounted meter move- 
ment housed in rubber-lined case and 
supported by a die-cast frame. Other 
design features include non-rigid 
mounting of the observation window 
with a rubber grommet to increase 
resistance to shock; a slight convexity 
of observation window to reduce 
chance of accidental breakage during 
installation or shipment; terminals 
that are side-tapped and provided 
with tinned binding screws to facili- 
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Mighty Midgets in Pl 
<~s <> = 


For the newest important developments on 
the plastics front, look to the intensive 
miniaturization program underway in the 
electronics and communications fields. 
Working, in this case, through the vast re- 
sources of RCA, the program calls for in- 
tense miniaturization in size, and reduction 
in weight, of physical components. Idea, of 
course, is to produce smallest, lightest, as- 
semblies possible—with greatly improved 
effciency-for a scope of use impossible 
with unwieldy old equipment. 


What a made-to-order spot for plastics! 
And for a moulder! The terminal boards, 
insulators, coil cases and covers (shown 
here actual size) have tolerances so close 
that in some instances, they are machined 
to final dimensions. There are wall sections 
as thin as .012”. Inserts are fine Swiss screw 


Kurz-Kasch, Inc. e 


1419 South Broadway e 
Branch Sales Offices: New York, Lexington 2-6677 e 


machine plated parts with exacting thread 
fits assembled to microscopic dimensions. 
Materials are low-loss mica-filled phenolics. 


There’s a production story here, too! 
With such necessary precision, commercial 
production was at first thought to be im- 
possible, Within three weeks, we produced 
experimental tooling and a production 
method using compression and plunger 
techniques along with a combination of the 
two. And then, carefully analyzing our 
experimental program, we designed and 
produced production tooling—and are now 
meeting production quotas and rigid in- 
spection with commercial moulding 
methods! 

We can’t offer you a better recommen- 
dation. For small parts—or large ones—we 
can put lots of experience at your disposal. 


Dayton 1, Ohio 
Rochester, Hillside 4352 


Chicago, Harrison 7-5473 @ Detroit, Trinity 3-7050 @ Philadelphia, Hilltop 6-6472 
Dallas, Logan 1970 @ Los Angeles, Richmond 7-5384 @ St. Louis, Delmar 9577 @ Toronto, 
Riverdale 3511 @ Export Office: 89 Broad Street, New York City, Bowling Green 9-775]. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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NEW HAND CALCULATOR 





AMAZINGLY FAST 
AND ACCURATE! 


WwW C U RT hi 
PORTABLE CALCULATOR 


IMPORTED — Made by Swiss watchmakers 


A NECESSITY FOR EVERYONE 
WHO WORKS WITH FIGURES 
e Carries to Five Decimal Places 
Totals to 99 Billion 
e Adds e Subtracts 
e Divides e Square Roots 


e Multiplies 


j 
4 


ORDER NOW ON 10 DAY 
TRIAL sonry MONEY BACK 


ORDER 


IF NOT SATISFIED 


With Resident 
Rubber Lined | 65 of Mlinois 
Metal Case INC add $2.80 
oO 


e Cubes e Factors e« Percentages 


The Curta Calculator is so fast it pays for itself 
over and over again in time saved. It combines 
the portability of a slide rule with the speed and 
accuracy of large desk calculators. 


A fine precision instrument, sturdily built of 
anodized steel to give years of service. Weighs 
only 8 ounces. Absolutely accurate. Figures can 
be checked and rechecked on 3 sets of dials 
— guaranteed for one year. 


FED. TAX State Tax 
R 
WRITE NOW FOR COMPLETE 
DESCRIPTIVE LITERATURE 


CURTA CALCULATOR CO., 3851 W. MADISON, DEPT. C © CHICAGO, ILL. 


Look At This Saving — 
REMI eer clah cele 


telat mette-k0 2 
Pays For Itself Every Week In The Year 


The new Dremel Moto-Screwdriver offers amaz- 
ing new savings to manufacturers whose opera- 
tions require the driving of small free-running 
screws and nuts. With a Dremel, operators can 
drive five or more screws in the time it takes to 
drive one by hand. A slip clutch prevents strip- 
ping screw or hole threads; bits are removed sim- 
ply, by hand; and the machine can readily be 
used for unscrewing work. Many companies re- 
port it paid for itself in the first day of service; 
nearly everyone says it pays back its small cost 
every week in the year. 

























Ask your dealer or send for a free factual 
data sheet on the operation of this time-saving 
tool that will start you on your way to lower the 
cost of production in your plant. And that’s the 
good word of America’s leading manufacturer 
of small, portable, electric hand tools. Write: 


DREMEL MANUFACTURING COMPANY 
2300 Eighteenth St. Racine, Wisconsin 








$ 50 Model SD-1 
For Screws No. 

=e 0toNo.¢ 
Oriver bit not included. 


$450 Mose 50.2 


Driver bit not inctuded. 





tate wiring with or without wire lugs 
or by pressure, soldering or both; and 
non-rigid mounting of terminals and 
use of flexible interior conductors, 


| Types of meters available include: d-c 





voltmeters, ammeters, milliammeters, 
and microammeters, as well as recti- 
fier-type a-c models. Sun Eelectric 
Corp., 6323 Avondale Ave., Chi- 
cago 31. 


Circle No. 18, Reader Inquiry Facility, page 249. 


TOGGLE SWITCH 


New toggle switch assembly, No. 
8AT1, provides a means of switching 
eight single-pole, double-throw cir- 
cuits with a single toggle lever. Four 
of the switches operate with each di- 
rection of toggle motion. The toggle 
lever has a travel of 30 deg, max, in 
each direction from the center neutral 
position and is self-returning to the 
neutral position. The four switches in 
each bank are operated through 
springs depressed by a common bar. 
Simultaneous operation of the switches 
is not provided. Applications include 
use in aircraft service and electrical 
equipment. The switches used are 
UL-listed and have the following rat- 
ings: resistive load, 10 amp, 30 volts 
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“More Power to You—Safely, with 


Electrical energy is restless . . . would 
jump at any chance to escape—if it could. 

The fact that voltage can be stepped 
up for transmission, stepped down for 
use; that current can be led to and from 
transformers, around switchboards, and 
steered into circuits safely you may credit 
to electrical apparatus builders. Impor- 


tant materials to them are Synthane lam- 
inated plastics. 


_ Synthane laminated plastics are used 
in transformers for spacers and coil forms 
because it is an insulator unaffected by 
oils; in tap changer panels because it is a 


Swithane-one of indusbuje unseen esseritioln | § 
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machinable insulator with high dielec- 
tric strength; in ‘“‘Glowtectors’” because 
of high insulation resistance and abuse- 
resistance; in circuit breakers and bus 
bars for its arc resistance. 

Synthane, an unseen essential to power 
generation, transmission, and control, may 


be helpful to you. Send for your copy of 


the Synthane Catalog and learn all about 
Synthane’s combination of electrical, 
chemical, physical and mechanical prop- 
erties. Synthane Corporation, 25 River 
Road, Oaks, Pennsylvania. 





PETTICOAT STANDOFF INSULATORS ma- 
chined from Synthane square- 
hole tubing. Here, Synthane was 
specified for its good dieleciric 
properties, machinability and 
rugged strength. 


ANE 
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LAMINATED PLASTICS 
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SHOCK and VIBRATION NEWS 


BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION | 


answer 


TO YOUR SHOCK AND VIBRATION PROBLEMS 


will be found in this complete family of Barrymounts. 
From tiny, ounce-rated unit mounts . . . through rug- 
gedized bases . . . to heavy-duty isolators for industrial 
machinery ... Barrymounts meet all your needs. FREE 
CATALOGS give you details of dimensions, load ratings, 
and military specifications met by these effective vibra- 
tion and shock isolators. 


FOR AIRCRAFT SERVICE 


Catalog 509 describes ALL-METL Barrymounts for use 
at extreme temperatures. Catalog 502-A covers Air- 
damped unit mounts and bases. 


FOR INDUSTRIAL USES 


Catalog 504-B describes the general line of Barrymounts 
rated from % ounce to 3300 pounds. Catalog 607 covers 
the use of Barrymounts with heavy industrial machinery. 


And for SPECIAL PROBLEMS 


ask the advice of our Field Engineering department, or- 


ganized to apply our wide experience to your particular 
needs. 


Address all inquiries to: 


THE BARRY CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlenta Chicago Cleveland Dallas Dayton Detroit Los Angeles 
Minneapolis New York Philadelphia Phoenix Rochester St. Louis 
San Francisco Seattle 


Toronto Washington 











d-c; inductive load at sea level, 10 
amp, 30 volts d-c; inductive load at 
50,000 ft, 6 amp, 30 volts d-c; induc- 
tive or resistive load, 10 amp, 125 or 
250 volts a-c. Micro-Switch, Div., of 
Minneapolis-Honeywell Regulator Co,, 
Freeport, Il. 

rcle No. 19, Reade ry Facility, page 249 


SOLDERLESS TERMINALS 


Known as the Ampli-Mite series, 
terminals and connectors 


are made for wire sizes 26-22. Accord- 


miniature 


ing to tests they are strong, vibration- 
resistant, and free from r-f noise. Due 
to a special confined crimp, the termi- 
nals can be used on stranded or solid 
wire. Available in a wide variety of 
tongue shapes, they can be supplied 





pre-insulated or non-insulated, with or 
without insulation support sleeves. 
The insulated types have yellow poly- 
vinyl plastics sleeves. The “window 
connectors, especially suited for per- 
manent wherever 
small-gage wires are to be connected, 
affords positive inspection at a glance; 
the clear polyvinyl insulation pre-insu- 
lates the splice. Aircraft-Marine Prod- 
ucts, Inc., 2100 Paxton St., Harris- 
burg, Pa. 
rcle No. 20, Ré 


splices for use 


PERFORATED MATERIAL 

New non-metallic material, Per- 
forated Fiberok, which can be used in 
place of perforated metals, is available 
in a wide range of colors. Material 
consists of vulcanized fibre that is per- 
forated and then impregnated with a 
plastics resin. Applications include 
use on air conditioning, ventilating 
and electrical equipment, as well as 
on radio and television sets. Material 
can be stapled, nailed, glued, screwed, 
cut with shears or knives. Mechanica 
strength is said to be good. It 
manufactured in standard sheets 40 in. 
x 2] in.; 40 in. x 28 in.; 40 in. x 42 in; 
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Whatever your drive problems, the motor with the once ee eevee oreo etc ee%ell 
Fairbanks-Morse Seal can be an important factor Pe POE CaP Pe BAe Ho Ok 


in the future success of your motor-driven equipment. 


For example, when you need synchronous machinery, look for 
the F-M Seal—as have users of over 5,000,000 horsepower 

of this type of equipment. That Seal is your assurance of 
pioneered improvements, proved design, quality manufacture 
and top performance—factors to figure in your future. 











When you look for electric motors, look for the 
Fairbanks-Morse seal. For over 120 years it has stood for ee 
the finest in manufacturing integrity— eh. tye eh een 
to all industry. Fairbanks, Morse MOREE ON OR OO 
& Co., Chicago 5, Illinois. 
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THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 
was intended for use in the cabs of great 
diesel locomotives. 


vat 
“Tht 


ye 
» Ae] 
NEED? 


THE LITTLE ONE 


The miniaturization program on defense 
products required the development of this 
sub-miniature light. It is used on communication 
equipment and aircraft. Midget flanged base 
bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


of 


Dialco HAS THE COMPLETE LINE 


INDICATOR and PANEL LIGHTS 


by. to suit your own special conditions 
wt and requirements will be sent promptly 


and without cost. Just outline your 
needs. Let our engineering department 
assist in selecting the right lamp 

and the best pilot light for YOU. 


¥ * \ Write for the Dialco 
\—= HANDBOOK of PILOT LIGHTS 
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TC ae, 


ACTUAL SIZE 









er 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY of AMERICA 


60 STEWART AVENUE, BROOKLYN 37, N. Y. 


HYACINTH 7-7600 


Cot. #613529-211 


ACTUAL SIZE 
Cot. #8-1930-621 










40 in. x 84 in.; 44 in. x 20 in.; 44 ip, 
x 30 in.; and 44 in. x 60 in.; gages 
run from 0.010 to 0.125 in., in steps of 
0.010 in. Facilities are also available 
for meeting special-order require 
ments. Pearson Industries, 4554 N, 
Broadway, Chicago 40. 

e No. 21, Reader Inquiry Facility, page 249 


FLUSH-TYPE GREASE FITTINGS 

Flush-type fittings are designed for 
use on machinery where protruding 
fittings are undesirable. Fittings are 
made with a ball check. Supported by 
a spring, the ball prevents oil or grease 
leakage caused by back pressure. The 
ball, which holds the opening. nor- 





ally closed and cannot be unseated, 
is depressed for oiling or greasing. The 
back-up spring is so designed that 
passage through it at the point of full- 
est depression is greater than_ the 
opening at the top of the fitting, thus 
providing free flow of lubricant. Fit 
tings are available in all regular sizes. 
Universal Lubricating Systems, Inc., 
628 Allegheny Ave., Oakmont, Pa. 

e No. 22, Reader Inquiry Facility, page 249 


LARGE-SIZE PAPER TUBES 


Square and rectangular paper tubes 
ranging in size up to 9 in. on either 
side, and round tubes with up to 4 
9-in. ID, are now available. They are 
designed for use in large power trans 
formers and similar large coil appli- 


ELECTRICAL MANUFACTURING 
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(250°C) MAGNET WIRE 
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105°C 





Magnet Wire, 
combination ot ceramic 


base snsulation and 
Teflon overlay: 







single a“ 
eal ost prom: 
eliminates ™ alexi 
-plastl 
lems met with all-P 
insulations- 
Designers of mini : 
: iaturized transf 
coils, solenoids, etc err b 
: , .. are findi ’ een successfull i . i 
a leads the field fo ataeeaieans ST cations at a eh TM appli- 
ot only does Ceroc ST ha . asons, Application Engi . . “C. Sprague’s 
resistance to commerci ve superior abrasion vine _Engineering Dept. is ready to assist 
insulated wire, but it oe one the oe oe pen problems you may have on 
acteristics, and a higher b er cross-over char- Se cal igh temperature magnet wire 
sc gher breakdown voltage. Th © Cems On Ceroc ST wire, write f - 
y bonds more e neering Bulletin N : e for Engi- 
base insulation . securely to the cerami tin No. 404. Where desi : 
tha . 1c me : : esign require- 
directly to copper — — with Teflon bonded aa Stee heavier Teflon coating, imeem 
years of outa nen . eroc T wire, with its double Teflon overlay 
e in qualit on cerami : . 
control, the Sprague EI ty i ramic base insulation. It’s 
Company ara ENLARGED CROSS-SECTION OF CEROC ST described in Engineering Bulle- 
ace of eaiistanly: highh:cqualiey - ee 
Not only may C 7 without obligation on | 
, y Ceroc ST iy etter- 
be operated continuousl a Cua Wy / Single mane request to the Application 
usty at tem- Base Yi Tet Engineeri 
peratures up to 250° . ; y, }y , rafluorg- ng Dept., Spra 
P 50°C, but ithas _—msvlation / Yeh Ny ethylene Electric Co., 307 ella ote 
Overlay North Adams, Ma 
, Massachusetts. 
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RINTED READOUT for high speed electronic counters is now 


available at low cost as a standard BERKELEY product! This Digital 
Recorder provides a direct means of permanently recording sequential 
count information in arabic numeral form on a standard adding ma- 
chine tape. It is designed to operate from electronic counters, Time 
Interval Meters, Events-per-Unit-Time Meters, nuclear scalers, and 
other electronic totalizing devices. Most standard BERKELEY instru- 
ments now in use can be readily adapted for operation with the 
BERKELEY Series 1550 Digital Recorder, thus eliminating the need 


for purchase of new counting equipment. 


DIGITAL RECORDER... [Rigi bsibarconnecccmosrm taoce 
out unit and a Printing Recorder. The first unit consists of a bank of 
readout decimal counting units essentially paralleling the totalizing 
function of the basic counting instrument from which they operate, 
and a selecting relay matrix to channel information from the counting 
circuit to the Printing Recorder. This second unit presents a sequence 
of total counts in direct reading digital form on a standard adding ma- 


chine tape. 


A COMPLETE SYSTEM... Bi@ocnoncmeutnicarncm pie 


tal Recorder then consists of three elements: a suitable electronic 
counting device, Readout unit, and Printing Recorder. The latter two 
elements comprise the complete Digital Recorder. Under certain con- 
ditions a special modification of the system will permit original count 
information to be channeled directly into the Readout unit, thus elimi- 


nating the need for a separate electronic counter. 


SPECIFICATIONS a Minimum counting period determined by the 
characteristics of the basic counting instrument. Maximum cycling rate: 1 printout every 


% second. Indicating capacities 3, 4, 5 or 6 columns. Readout Unit—20%4” x 1042” x 15” 
cabinet, wt. 60 Ibs., standard 19” relay rack panel. Printing Recorder—7'2” x 8%” x 
14%” cabinet, wt. 20 Ibs. Price, Digital Recorder, Model 1553 (3-column), $1050; Model 
1554 (4-column), $1125; Model 1555 (5-column), $1200; Model 1556 (6-column), $1275, 


~— f.o.b. factory. 


Please request Bulletin 5011 


division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 
“DIRECT READING DIGITAL PRESENTATION OF 


192 





INFORMATION” 


cations, such as in X-ray and diather. 
mic equipment. Tubes are spirally 
wound of dielectric kraft, fish paper, 
cellulose acetate or combinations to 
specified lengths. Since they are pro. 
duced on adjustable mandrils, any size 





a 
“TN NNW’ 


trom a fraction of an inch to the max 
imum dimension can be furnished 
without extra tooling charge. Acetate 
overwrap on kraft and fish paper 
tubes, varnish dip, or resinite impreg- 
nation can be obtained for special ap- 
plications where increased dielectric 
properties and unusually high resist- 
ance to moisture and corrosion are 
essential. Precision Paper Tube Co. 
2035 West Charleston St., Chicago 47. 

rcle No. 23, Reader Inquiry Facility, page 249, 


SELENIUM DIODES 


New additions to a line of submin- 
iature diodes are Types 1S1 and 5U] 
Type 1S] is rated for a maximum 
input of 26 volts rms for a 100 micro- 
amp output, Type 5U1, for 130 volts 
max at 1.5 milliamp. Encapsulated in 
a thermosetting plastic, the units, like 
others in the line, can operate in am- 





bient temperatures ranging from 50 to 
100 C. Type 5U1 can be used to 
obtain a voltage of approximately 100 
volts or more when connected directly 
to a 117-volt line. The output voltages 
available range from 20 to 100 volts at 
currents of 100 microamp to 1.5 mil 
liamp. Dimensions of Type ISI are 
0.10 in. wide by 0.21 in. long; Type 
5U1 is 0.30 in. wide by 0.25 in. long. 
International Rectifier Corp., 1521 E. 
Grand Ave., E] Segundo, Calif. 
e No. 24, Re t 


SNAP-ACTION SWITCH 


Adaptations are available to permit 
use of Model 13150 snap-action switch 
as a limit. control. safety or interlock 
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SELF-TAPPING SCREWS 
WITH ASSEMBLY EXPERTS 


| SHE 
+) > STi 





“Screws are something like people. 
If they lose their heads under pres 
sure—if they turn out to be ‘softies’ 
— if they don’t ‘square up’, they can 
slow up a job for sure. We avoid 
that by specifying Parker-Kalon.” 


“P-K has developed many types of 
Self-tapping Screws, and their long 
experience covers millions of ap- 
plications. For that reason we know 
their recommendations will fit the 
right type screw to the job, and 
not fit the job to some particular 
type of screw.” 





“There's a ‘best buy’ in everything, 
and in Self-tapping Screws we've 
found it’s Parker-Kalon. Hardness 
and toughness are balanced just 
right, size is accurate, and threads 
are sharp and clean from head to 
tip. And that saves time on the 
assembly line... plenty!” 





PROMPT DELIVERIES NOW FROM YOUR LOCAL P-K DISTRIBUTOR 


GET THIS BOOKLET 


Tells “where to use what’”’ type 
of screw in all types of metals 
and plastics, gives hole-size 
recommendations and other in- 
formation. Ask your P-K Dis- 
tributor for Form 480. Or, 
write Parker-Kalon Corpora- 
tion, 200 Varick Street, New 
York 14. 


to 
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i The Ousginel Se Le-TAPPING SCREWS 


ok AND OTHER FASTENING DEVICES 
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and 


you will specify 


BROWN BOVERI 


quiche SS MOTORS 


{- These are combination 
BRAKE & DRIVE, all-in-one 
units designed for rugged 
industrial service. 





2- No outside power source 
or special controls needed 
for applying or releasing 
the brake. 


3- Releases brake and starts 
instantly when power is 
applied. 


4 = Stops and brakes with 150% 
of normal torque when 
power is cut. 


5 = No Creep — No Backlash. 


6- Can be reversed like any 
standard 3-phase motor. 


7- Mounts vertically or hori- 
zontally for forward or re- 
versing operations. 


§ = Minimum maintenance. 


9- Available as a drip-proof 
motor from .3 to 8 HP: as a 
totally enclosed motor from 


.2 to 4 HP. 


10-World-famous for its 
trouble-free performance. 


SLL 
nd a 


WRITE FOR COMPLETE DATA 


BROWN BOVERI 
CORPORATION 


19 Rector St., 
New York 6, N. Y. 
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switch. Model 13150 is said to contain 
a switching element providing make 
and break action for over a million ac- 
tuations. Oversize silver contacts are 
used with a high contact pressure. 
| Switch has a beryllium copper or 
phosphor bronze contact blade and 
normally operates within 12-in. to “s- 





| 
| 
| in. pre-travel. Other specifications are: 


total plunger travel “32 in. to % in.; 
| operating force 10 oz max. Ratings of 
| the SPDT switch are: 15 amp at 125 
| volts a-c, 10 amp at 250 volts a-c, 42 
| hp at 125-250 volts a-c. Feature is 
availability of plug-in or slide-on ter- 
minals. Conventional terminals can 
also be supplied, as well as wire leads 
with or without terminals. Dimen- 
sions of switch case are 17s in. x 7542 in. 
x go in. Soreng Mfg. Corp., 9555 
Soreng Ave., Schiller Park, Ill. 
Circle No. 25, Reader Inquiry f t 


MINIATURE PLUG-IN AMPLIFIER 

Applications of a new plug-in a-c 
feedback amplifier include use _ in 
servo systems, particularly for driving 
two-phase servo motors. Feature of 
this high open loop gain amplifier is 
that the feedback resistor can be con- 
nected to terminals on the chassis, so 
that any desired gain can be obtained. 
The amplifier employs two pentode 





voltage amplifiers and a beam powe1 
output stage. Power output is approx- 
imately three watts. Containing JAN 
compounds amplifier consists of 2 
mating chassis. Weight, without bot- 
tom chassis, is 442 oz. Including tube 
shields, it is 4% in. high. Models em- 





a metal ball 
PROBLEM? 
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Let STROM 








Whether it is a pre- 
cision ball bearing 
or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 


accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 





s } Largest Independent and Exclusive 
Metal Ball Manufacturer 
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Allis-Chalmers Vacuum-Pressure System for Compound 
Filling Instrument Transformers Boosts Safety Factor and 
Virtually Eliminates Maintenance, 














H™: AN ALLIs-CHALMERS “extra” that can save you money 
every day and add years of service to your instrument transformer. 


It's the modern A-C vacuum-pressure solid-compound process. In 
addition to locking out air and moisture, it practically does away with 
transformer maintenance. 


Shown below, the vacuum-pressure chamber does two “‘life-pro- 
longing” jobs: (1) It leaves the core and coil assemblies bone dry, 
as a combination of vacuum and heat remove moisture 
and entrapped air. (2) While under vacuum it fills 
all voids with compound. This draws hot compound 
into the innermost parts of the assembly, preventing 
local ionization and extending normal insulation life. 


Solid compound used in the process is chemically 
stable, has high dielectric strength and is completely 
free of absorbed gases and impurities. It stops leakage 
and contamination. 





You'll find Allis-Chalmers vacuum-pressure com- 
pound-filled units are a sound investment in accuracy 
and economy. As thousands of users find, they elim- 
inate testing and filtering oil and greatly reduce 
periodic inspection. 

It's easy to see how the benefits of compound-im- 
pregnating process will save you money, Can save you 


trouble. Why not contact your nearby A-C district 
{ office for more information today. Or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-3833 





ALLIS-CHALMERS 
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Do You Need This 


TaN Teta’ 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 2'/2 
to 45-ft. lengths? 


@ insulation stripped one or 


both ends to 81/2 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 


to 64 in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


AROS 


2741 S. 28th St. * 
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tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
8/2 in. at one end and 6! in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete (Sa Ny 
story—write now © ht ~ 
for Bulletin 40 Pre Le 


on the Artos 


Automatic Wire Cutting and Stripping 


Milwaukee 46, Wis. 


ploying either voltage or current feed. 
back are available. The L & O Re. 
search and Development Corp., 315 S. 
15th St., Philadelphia 2, Pa. 

No. 26, R« t 


CLASS B INSULATING MATERIAL 


Aboglas insulation is a new class B 
composite insulation consisting of a 
layer of varnish-saturated asbestos pa 
per sandwiched and securely bonded 
between two layers of varnished open- 
weave Fiberglas. Developed for use in 





heavy-duty equipment, Aboglas is said 
to be tough, flexible and considerably 
less expensive than mica combinations 
and other class B insulations. Addi 
tional advantages are that it does not 
flake and conforms to irregular sur- 
faces without applications of heat. At 
present, Aboglas is available in two 
standard thicknesses: 0.025-0.027 in., 
and 0.50-0.54 in. Natvar Corp., 207 
Randolph Ave., Woodbridge, N. J. 

e No. 27, Reace juiry f ty, page 24 


AIR-DRY LUBRICANT 


Lubricant may be 
brushed on steel, iron, stainless steel, 
lead foil, aluminum, brass, and other 
materials, and is resistant to hydraulic 
fluids, lubricating oils and water. The 
lubricant, called Lubond, is said to 
have excellent lubrication characteris- 
tics at temperatures ranging from —70 
to 300 F. Applications include use on 
hydraulic cylinders, gears, threads and 
actuator screws. Lubricant is designed 
for applications to grease-free surfaces. 
Improved results can be obtained by 
conditioning the surface with an ap- 
propriate treatment, such as phosphate 
coating, anodizing, or sand _ blasting. 
Available in %-pint to 1 gal contain- 
ers. Electrofilm Corp., 7116 Laurel 
Canyon Blvd., North Hollywood, 
Calif. 

No. 28, § 


sprayed or 


MINIATURE PRECISION MOTORS 
Ratings of a line of a-c and d-c sub- 


| fractional-, fractional-, and integral- 
horsepower motors range from 0.001 
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Are you ue 
on today’s 
developments in 
new “working” 
plastics ? 


@ Extraordinary new developments are 
expanding the industrial importance of 
phenolic plastics these days. Materials 
possessed of “working’’ properties in 
combinations unheard of 5 years ago 
-even a few months ago...are furnish- 
ing New answers in product improve- 
ment and development programs. 
Suppose you are looking for impact 
Strength up to 20 ft. Ibs. per inch 
Izod), yet readily moldable into fin- 
ished shapes with high surface luster? 
We've developed this at Durez by 
using glass fibre as a filler. How about 
4N Opposite class of material...a flexi- 








ble type, rubber-filled, tor service where 
shock is severe? Or one that elimin- 
ates corrosion of silver contacts in 
electrical devices? Or a conductive 
material you can mold, then p/ate with 
copper, nickel, or other metals ? 
Inherent in such Durez develop- 
ments as these are potential savings in 


production time and cost worthy of 


investigation now. New utility for 
your product, new beauty and _ sales 
appeal too may well come out of a 
conference with your custom molder 
of Durez phenolics. Our field tech- 
nicians are always at your service. 


PHENOLIC PLASTICS THAT FIT THE JOB 
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INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


Our monthly ** Durex Plastics News™ will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1311 Walck Read, North Tonawanda, N. Y. 
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inside this package on your Jobber’s shelf... 


S-TYPE 


Steel base cover fitted with 
phenolic terminal board. 
Convenient numbered 


solder 


terminals 


Flange-mounted unit. 


beet eT te) 1d 
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there’s nothing TOUGHER 
THAN CHICAGO “Sealed-in Steel” CONSTRUCTION 


H-TYPE 


Hermetic sealing 
meets all MIL-T-27 
specs. Steel base 
cover is deep-seal 
soldered into case. 
Ceramic bushings. 
Stud-mounted unit 


C-TYPE 


With 10” color- 
coded leads 
brought out through 
fibre board base 
cover Lead ends 
are stripped and 
tinned for easy 
soldering. Flange- 
mounted unit 


CHICAGO “‘New Equipment” transformers 
(available in 3 mountings) feature one- 
piece drawn-steel cases—the strongest, 
toughest, best-looking units you can buy. 
The one-piece seamless design, enclosing 
an electronically perfect construction, pro- 
vides the best possible electrostatic and 
magnetic shielding, with complete protec- 
tion against adverse atmospheric condi- 
tions. For every application: Power, Bias, 
Filament, Filter Reactor, Audio, MIL-T- 
27, Stepdown—ask your electronic parts 
distributor for CHICAGO ‘‘Sealed-in-Steel’’ 
Transformers—the world’s toughest with 
that extra margin of dependability. 


Free "New Equipment” Catalog 


Get the full details on cHtcaGco’s 
New Equipment Line—covering 
‘Sealed-in-Steel”’ transformers for 
every modern circuit application. 
Write for your Free copy of this 
valuable catalog today, or get it 
from your distributor. 


UL Sa 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET « CHICAGO 18, ILLINOIS 


TRAOE MARK REG 


hp to 10 hp and weigh from 2 oz up. 
Dimensions range from a 1-in. diam x 
¥4-in. length for the smallest motor to 
a 6-in. diam x 12-in. length for the 
2/3-hp model. Designed to meet mili- 
tary specifications, line includes an a¢ 
fan-duty, an instant-reversing, and 
other types of motors capable of from 
1500 to 11,000 rpm; d-c types include 
blower, permanent-magnet, intermit- 
tent-duty, and  governor-controlled 
compound-wound motors. Mission 
Electric Mfg. Co., Inc., 132 W. Colo- 
rado St., Pasadena 1, Calif. 

No. 29, Reader Inquiry Facility, page 249, 


BLACK AND BROWN UREA 


New low-cost black and brown urea 
molding compounds are now available. 
Both the black (No. 107) and the 
brown (120) urea compounds are 
light-fast. Other features include color 
uniformity, and non-bleeding proper- 
ties when immersed in water. Shrink- 
age is 0.006-0.014 in. per in.; are re- 
sistance, approximately 90 sec. When 
molded, material %-in. thick has a 
short-time dielectric strength of about 
300-400 volts per mil. Dielectric con- 
stant at 60 cycles is 7.0-9.5. Flexural 
strength is 10,000-16,000 psi; Izod im- 
pact strength is 0.25-0.35 ft-lb per in. 
notch. Applications include use for 
refrigerator parts and electrical com- 
ponents. Plaskon Div., Libbey-Owens- 
Ford Glass Co., Toledo 6, Ohio. 


e No. 30, Reader Inquiry Facility, page 249. 


HEAVY-DUTY EXTENSION CORDS 

New line of heavy-duty Types S and 
SJ] rubber-jacketed service cords is de- 
signed for use with power tools and 
other equipment. Features of the line, 
known as Powr-kord, are molded-on 


rubber caps and_ connectors, with 
built-in strain reliefs. Cords and om 
ponents are UL-listed. Type SJ cores, 
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)ig wheel in the automotive business... 








SHARON’ | RIM STEEL DECLARED BEST BY 
RU ee aa 


We use a lot of wheels here in America. amazing speeds —each one a perfect 
Our cars, trucks, busses, aircraft, farm circle of weight and balance. 
and construction machinery require hun- To enable wheel builders to produce at 


high speeds requires the finest rim and 
wheel steels. Each coil must be of exactly 
a Male latmolalelb ei emis tome dal mati 
consistent gauge uniformity. 
Leading wheel makers have learned they 


dreds of thousands of wheels annually. 

Wheels that must be a match for our 
constantly increasing speeds and weights 
—wheels that must be tough and durable, 


exactly round and perfectly balanced. can trust Sharon to deliver this kind of 
Mass production is essential to keep the steel day in and day out — that’s why 
cost of wheel production at a minimum. today Sharon is one of the leading 
Today massive wheels are practically producers of strip steel for the continuous 
squeezed into shape on giant presses at production of rims and wheels. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Shaw, Fenntyloaia 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, 


O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 
CALIF., MONTREAL, QUE., TORONTO, ONT. 

For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 











in lengths from 10 to 100 ft, are avyail- 












able in two sizes, No. 18 or 16, with ees 
caps and connectors as_ illustrated: = 
No. 6375S, AN3307-1 Type S cord series, available in sizes _ 
2PDT Hermetically Sealed, 18, 16 and 14, are made with heavy- _ 
Solder Terminal Type 9 


duty round attachments. Royal Elec. 
tric Co., Inc., Pawtucket, R. I. 
No. 31, F ry f t 














SOFT-METAL CLEANER 


New cleaning material, Composition 
No. 80-A, is designed for use on alumi- 
num and other soft metals. Material 
may be used in soak tanks or pressure 


























spray washing machines. It is soluble fo 
in hot water and rinses easily with hot 
h h b or cold water. It is said to exhibit no a 
f roug etter tendency to foam excessively. Oakite 
: Products, Inc., 118H Rector St., New 
Hermetically — am ose. adaclll 
—oregy 4 No. 637PS nee a 
Od 272k ad 2PDT Hermetically Sealed, 
Sealed Relays meme Plug-In Type in Octal Plug SUBMINIATURE TRIODE oune 





New low microphonic subminiature 
triode is designated CK6247 (formerly 
known as CK628). It has a maximum 
noise output of 2.5 mv a-c across 10,- 
000 ohms in the plate circuit when the 
tube is subjected to a vibrational ac- 
























SPECIFY 






The most advanced hermeti- 
ally sealed relays can best 
designed and produced by 
a\firm like Leach which pio- 
néered this field from the be- 










No. 9031SS 
3PDT Hermetically Sealed, 
Solder Terminal Type 





ere at Leach you will find 
lete engineering, testing 
roduction facilities to 








maximum 
under compe 
conditions. 




















celeration of 15 g at 40 cps. Normal 








amplification factor rating is 60; mu- 
R RELAYS tual conductance rating is = 
<Sigaiite toms Performance characteristics for the micromohs, with maximum allowable 
Relays illustrated above are as follows: plate voltage of 275 volts. Raytheon 
® Contacts rated: 10 Amps. Mfg. Co., 190 Willow St., Waltham pu 
Resistive and inductive at 29 VDC. 54. Mass. 
@ 6 Amps. Motor load at 29 VDC. rcle No. 33, R: 
@ 10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


DUSTPROOF OILERS 
Small wick-feed oilers, Type WOB, 
supply filtered oil to bearings. The oil 
in the body is carried through the 
wick over the standpipe to the bearing 





by capillary action, assisted by 2 
5915 AVALON BOULEVARD © LOS ANGELES 3, CALIFORNIA syphon effect. The one-piece hexag- 
Representatives in Principal Cities of the U.S. and Canada onal brass bodies and the knurled brass . 
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PURCHASE ORDER 
NUCLEONICS DIVISION 


Se RENERAL @ ELECTRIC 


tonne eese SPERRY S$ 


OVIBION OF rug 
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wae PURCHASE ORDER 
is: 


sEIVER ALLEN B. DU MONT LABORATORIES, INC. 
35 MARKET ST., EAST PATERSON, N. J. 


FURCHAGE OROER HO. 






PURCHASE ORDER 


Westinghouse Electr; 
sem, ee, Comportion 






For Electronics: 
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@ m8 RCA Vicon Ow Faster Assembly... 
accone veraaTmasT "9-20-51 
i 









Better Design 






STROMBERG-CARLSON COMPANY 


PURCHASE ORDER ROCHESTER 3,.N. Y. Why do leading electronic manufacturers order 






r ~ and re-order Simmons’ QUICK-LOCKS in quantity ? 
PURCHASE ORDER 


MOT Os momen caret We.509201 P * 


509201 PeS 





For good dollar-w ise reasons: 









IN ASSEMBLY— 
















* No special tools are needed for installation. 


* Flexible mounting takes care of curved sheets 












and misalignment. 


PHILCO CORPORATION 


ea * Various material thicknesses can be handled. 
GOVERMENT AND INDUSTRIAL DIVISION + PHILADELPHIA 


IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 


* Stud is self-aligning. Makes mounting and de- 







mounting detachable panels simple. 








QUICK-LOCK can help reduce your assembly costs 


and can add unusual advantages to your designs. 









Ra 
YTHEON MANUFACTURING Company 


Send for data and samples today. 


Excetence IN CRAYTHE on ELectRoNics 


SIMMONS FASTENER CORPORATION 
















= LABORATORIES puncnase of 1752 No. Broadway, Albany 1, New York 
: TELEPHONE no 719 8 
BELL agen york 14, NY: A 1983 s 
aes WEST wenenseA 39-1000 a SPECIAL INS 
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PURCHASING DEPARTMENT 





4 Simmons 


QUICK-LOCK 
LINK-LOCK 
SPRING-LOCK 
ROTO-LOCK 





~ SYLVANIA tuecreic provucrs me. 


IPSWICH FIXTURE 





No. 


o aequisition . 
sone m : 4 Fasteners that improve products 
: ono. OW. and reduce assembly costs. 
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Here at Coto-Coil... 


. interleave coil winding machines like these can wind up 
to 20 coils at a time. Top quality paper or acetate film inter- 
leaves insure a high dielectric between layers. After removal 
from these machines, the coils are separated, leads are ex- 
tracted, and the coils proceed to the assembly and finishing operations. Such modern 
production facilities, plus 35 years of experience, combine to make Coto Coils the first 
choice for engineered coils. Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. I. 


Seven interleave 
coils as removed 
from winder 


<Clsy 


i 
Coto * <>’ Coils 
Zoya? 


%& TRANSFORMERS 


%& SATURABLE 
REACTORS 


*% ELECTRONIC 
DEVICES 


Specialists in SMALL quantities 
of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 
best meet your 
exact requirements. 


Jaa oN a 


1901 CLYBOURN AVENUE ¢ CHICAGO 14, ILLINOIS 
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screw tops are machined from solid 
bar stock. The wicks are inserted into 
and around the standpipe and can be 
easily replaced or removed. Capacity 
of the oilers ranges from 1/16 to % oz. 
Oil-Rite Corp., 2318 Waldo Blvd, 
Manitowoc, Wisc. 

e No. 34, Reader Inquiry Facility, page 249 


LEAD-LAG BALLAST 
Lead-Lag ballast, Model 254-601, is 


designed for use with two 40-watt 
Rapid Start lamps. Ballast is said to 
have following advantages over series- 
circuit types: independent lamp cir 


cuits; normal operation of both ballast 
and remaining lamp if one lamp should 
fail; instant spotting of faulty lamps; 
and maximum stroboscopic correction. 
New ballast is quiet, small, and weighs 
about 6% Ib. Jefferson Electric Co. 
Bellwood, Ill. — 

e No. 35, Reader Inquiry Facility, page 249 


HEAT-RESISTANT POLYSTYRENE 

Improved shock resistance and heat 
resistance are two characteristics of 4 
new modified polystyrene, MC 409. 
The new material is said to have 
shown ASTM heat-distortion temper 
ture values as high as 198 F, as well 
as elongation in tension five to SK 
times that of regular polystyrene. Re 
taining the high surface gloss of regu: 
lar polystyrene, MC 409 is available in 
all opaque colors, but not in trans 
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TYPICAL APPLICATIONS OF NYLON WIRE-JACKETING INCLUDE: 


@ Switchboards @ Instrument wiring @ Multiconductor cables 
@ Intercommunication systems @ Automotive, marine and aviation wiring 
Also used as primary insulation (magnet wire, etc.) and in molded electrical parts 
Perhaps these versatile properties of Du Pont nylon can 
help you solve a manufacturing problem. For further in- 
formation on nylon and other Du Pont plastics, write: 


E. |. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, New York 

7 &. Dearborn Street, Chicago 3, Illinois 
845 E. 60th Street, Los Angeles 1, California 


ee | 
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Better Things for Better Living 
..-through Chemistry 


Polychemicals 


DEPARTMENT 


aU NY TOME aif 1k) 
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10 reasons why you get more 
rotection for wire with 
less jacketing—using 


Du Pont 
Wloh Plastic 








1. Resistance to oil and gasoline Du Pont nylon is 
not affected by many common chemicals and solvents, 
including hydrocarbons, alkalis, dilute acids, ketones, etc. 


2. Resistance to fungus Independent tests have 
proved nylon plastic vastly superior to cotton and 
synthetic fibrous coverings in this respect. 


3. Resistance to abrasion Proved in service over the 
roughest terrains as jacketing for insulated wire—both 
military and civilian uses. 


4. Resistance to heat When applied over primary 
insulation, nylon jacketing reduces deformation under 
load at elevated temperatures. Withstands continuous 
exposure at 120°C. . . . has Underwriters’ approval in 
certain constructions at 90°C. 


S. Reduces plasticizer volatilization Of primary in- 
sulation. 


6. Toughness in thin sections Its toughness permits 
use in thin coatings . . . nylon jackets now in commercial 
use range from 3 to 15 mils in thickness. Small diameter 
permits more wires in limited areas. 


7. Lightness of weight Nylon has a specific gravity of 
1.08-1.14. Coupled with thin coating required, this 
means a saving in weight over conventional jacketing 
materials. 


8. Smoothness Nylon has a smooth surface that 


allows easy pulling through narrow openings. 


9. Good temperature flexibility Nylon jackets do not 
break when flexed at temperatures as low as —40°F. 


10. High extrusion speeds Nylon has been applied 
commercially at speeds as high as 1,000 feet per minute. 
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parent colors. Koppers Co., Ine, 
Chemical Div., Koppers Bldg., Pitts. 
burgh 19, Pa. 

e No. 36, Re 









































RANGE RECEPTACLE 

Range receptacle and cord set, Nos, 
50 and 5049, respectively, are rated at 
50 amp, 250 volts. Receptacle features 
heavy-duty, clamp-type terminals for 
positive wiring with 5/16-in. screws 
and reversible cable clamps. Contacts 












Product of 
Westinghouse Corp. 
Mansfield, Ohio 


_ CHACE 
BIMETAL 


Westinghouse relieves housewives from heavy 
washday lifting and weather worry with its Automatic Clothes 
Dryer Model D-3. The control system consisting of three thermo- 
stats is actuated by Chace Thermostatic Bimetal. Most vital, the 
cycling thermostat is calibrated to give the proper temperature 
to the air striking the wet clothes in the dryer. It controls the 






1400 watt heating element which maintains a given tempera- are of phosphor bronze. Cover, made 
ture range regulating the drying time of the wash load. of bakelite, is furnished with three 
mounting screws and knockouts on 

When the dryer is turned on, the thermostat contacts both sides. The cord set features 

“A” are ina closed position which energize the heaters. A high swedged and welded copper terminals, 
line voltage will cause overheating of the air and move the a two-piece bakelite cap, two No. 6 


conductors and one No. 8 cord. Levi- 
ton Mfg. Co., 236 Greenpoint Ave., 
Brooklyn 22, N. Y. 

No. 37, Ré 


bimetal element “B” against the contact spring “C”, opening 
the contacts of the heater circuit. The air temperature then 
decreases and if it falls below a minimum value, the bimetal 
element “B” reverses its movement away from the spring “C”, 
closing the heater circuit “A”. Thus, the temperature of the 


: ac 5 NI LIPRING ASSEMBLY 
air striking the clothes is the same, regardless of line voltage. MINIATURE $ 


Overall active length of slipring as- 

The reliability of these thermostats is dependent sembly providing o independent we 

: oe cuits is 1.935 in. Individual rings are 

upon Chace’s precision manufacturing methods. Chace Thermo- 0.033 | ‘de. barriers between rings 

, . ; : : ; e é .Q25 In. wide, barriers Detwee 5 

static Bimetal is furnished in 29 types in coils, strips, random are 0.020 in. and each ring is located 

long lengths and welded or brazed sub-assemblies. Before within 0.002 in. of its nominal dimen- 
proceeding with the design of your new actuating device, 

consult our Application Engineers, recognized authorities on 

temperature responsive devices—or write today for our new 

32-page booklet, ‘Successful Applications of Chace Thermo- 

static Bimetal,” containing condensed engineering data. 


W. M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 
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Our Blue Ribbon Resistor—designed in 1939—was the 
first flat or strip resistor in the field. And now, though 
there are others of similar type, the Hardwick, Hindle 
Blue Ribbon still holds first place—and is still winning 
“blue ribbons,” and such comments as quoted above. 

Although its basic design is the same, recent im- 
provements assure you “the finest flat resistor made.” 

Our crazeless gray enamel completely eliminates 
the disastrous crazing which results in failure of the 
resistive element due to moisture penetration from 
humidity, salt and other severe atmospheric conditions 
—thus giving greater dielectric strength. 

The aluminum thru-bar, in contact with the internal 
surface of the ceramic core, distributes the heat more 
uniformly along its entire length—than conventional 
tubular resistors. 

The studs—corrosion and rust resistant—are peened 
to serve as mounting supports and also to permit the 
stacking of two or more units when space need be 
saved. And our unique method of fastening the tube to 
the thru-bar prevents loosening under vibration. 


As compared to the conventional tubular resistor 
Blue Ribbons give you: 
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1. Higher wattage rating per unit space require- 
ment. 


2.. Reduction in space behind the panel or mount- 
ing surface. 


3. Sturdy but simple mounting, either single or 
stacked. 


4. Lighter weight. 

5. Lower induction. 
Our Blue Ribbons are designed for and manufactured 
in accordance with JAN-R-26A specifications. 


Send for our catalogue, showing these and other 
Hardwick, Hindle resistors of distinction. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 
Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 
NEWARK 5, N. J. U.S.A. 


The mark 


of quality 





For more than a quarter of a century 
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The U. S. Steel Supply team 
that gives you 


personalized service 


i 
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Our salesman 
puts this team to work 
for you! 


UPPLYING your steel requirements becomes our team objec- 
S tive when you tell your needs to your U. S. Steel Supply 
salesman. Behind your salesman is a team of technical experts, 
each one a specialist in his field . . . and your business receives 
the attention of every member of the team who can contribute 
to its progress. 

What do you need? Steel? Tools? Special purpose equipment 
or machinery? Advice on working an unfamiliar type of steel? 
Help in meeting a pressing delivery date? Give your order to 
your U. S. Steel Supply salesman. He will see that it gets imme- 


diate attention from the U. S. Steel Supply specialists best 
qualified to serve you. 


YOUR “ONE CALL’’ SOURCE OF STEEL SERVICE 


U.S. STEEL SUPPLY 


UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL COMPANY 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES COAST-TO-COAST 
Warehouses and Sales Offices: BALTIMORE - BOSTON - CHICAGO - CLEVELAND: LOS ANGELES - MILWAUKEE 
MOLINE, ILL. - NEWARK - PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) 

SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. + PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 


ee a ae 


sion. Gold finish is provided to maip. 
tain a constant low voltage drop be. 
tween the wire brushes and the rings, 
Electro Tec Corp., 4 Romanelli, South 
Hackensack, N. J. 

No. 38, Reader Inquir 
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DIODE CLIP 


Accommodating most types of di- 
odes now in use, new clip is mounted 
by being pressed into a hole on the 


Vy, 
, At 
lw 


\ 
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‘ 
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diode board; no rivets or other fasten- 
ers are required. Spring tension holds 
the diode securely in the clip; a special 
plating assures good surface contact. 
Computer Research Corp., 3348 W. 
El] Segundo Blvd., Hawthorne, Calif. 
ircle No. 39, Reader ry Facility, page 24 
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UHF TRANSMISSION LINE 

New television transmission line, 
ATV-270, designed for UHF reception 
has been developed by RCA engineers 
and is being manufactured by Ana- 
conda. The lead-in line consists of 
high-strength conductors surrounded 
by a polyethylene spiral thread which 
acts as a centering medium, allowing 
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HERMETICALLY SEALED 


Diometer..-.----: 3/16" to 1-1/4" 
Length....--+e-eee-- 9/16” to 10” 
Current: half-wave... 1.5 ma to 60 ma 


Voltoge: DC ovtput..... 20 volts to 
4,000 volts 


A recent month’s production 
included Rectifiers to supply 
40 microamperes, 1,000 volts, 
and Rectifiers with a capacity 
of 140,000 amperes, 14 volts. 


INTERNATIONAL 


TUF Lh ee 


Branch 
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EL SEGUNDO 
CALIFORNIA 


SELENIUM 


Output Voltage 
Output Current. ..2 
Temperature Range 


POWE 


Kw 
Consi@iimed 
single seWni 
produced 


re ee ee ee 


DIODES 


“ to 0.250” 
20V to 80V 


» va to 1.5 ma 
50°C to 100°C 


1521 E—. Grand Ave., El Segundo, Calif. - 
OTftics#: 


Wacker 


PHENOLIC CARTRIDGE 


Fie i 

= ‘te. t2" 

Current: half-wave. .1.5 ma to 60 ma 
Voltage: DC output....20 volts to 
10,000 volts 


Owned and managed by En- 
gineers who are specialists 
in the design and manufac- 
ture of Selenium Rectifiers. 
Submit your problems for 
analysis and we will be glad 
to offer our recommendations. 


RECTIFIER 


Phone: El Segundo 1890 


Orive Phone reank lta. 2-3 629 








the conductor to float within its jndi- 
FOR Wiha if | fs | if Same VETS vidual polyethylene tube. The inner 

construction of the outer jacket allows 
the twin tubes to float within the 
brown polyethylene jac ‘ket. Typical 
25-Watt characteristics of ATV-270 are: char. 
ype RH-25 acteristic impedance, 270 ohms: at. 
tenuation, 3.6 db per 100 ft at 500 m 
and 5.1 db per 100 ft at 900 me. Di. 
mensions are approximately '% in, by 
3g in. Anaconda Wire & Cable Co.. 95 
Broadway, New York 4. 


50-Watt r No. 40, § f t e 24 
Type RH-50 













EVERY DESIRABLE CHARACTERISTIC 


e Smallest in size. 
e Sealed in Silicone. 
@ 100% impervious to moisture and salt 


spray. 5-Watt Type RS-5 


MINIATURE PUSHBUTTON SWITCH 

Measuring only 1.047 in. from end 
2-Watt Type RS-2 of plunger to end of terminal tips, 
Series No. 23 switch has a diameter of 
only 42 in. at the widest point. Switch 
is normally open and has a SPS] 
momentary-contact arrangement. It is 










e Complete welded construction from 
terminal to terminal. 
e Temperature coefficient 0.00002 per 
degree C. 
e Ranges from .05 Ohms to 55,000 Ohms, 
depending on type a4 BE) 
@ Tolerance .1%, 5%, 1 %, 3% and 5%. py LO a M 
e RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum Ya. 
heat dissipation. 
@ Prompt Delivery. 
e Let us quote on your immediate needs. MANUFACTURED IN 
Phone, wire or write George Risk—1306 28th Ave. ACCORDANCE TO 
Telephone 2139, Columbus, Nebr. for prices & delivery. JAN-R-26A Specifications 


(We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal Characteristic G' 


DALE PRODUCTS, INC. Nebraska 


DESIGN AND 
DEVELOPMENT / 
ENGINEERS rated at “4 amp, 115 volts a-c, nor 


inductive. Contact resistance is Ie- 
ee what TURBO incre tern men a ee 
INSULATION MATERIALS {: 's Mica and Wire | mately 200,000 operations. The bush 
are doing today—and | 
can do tomorrow 


ing, providing single hole panel 
Send For Your Copy of This Insulation 


mounting, has a 5/16-32 thread. Gray- 
hill, 4538 W. Madison St., Chicago 24. 
Materials, Wire and Wire Markers 
Characteristics Manual 































Type RS-10 










































No. 41, 





















a ee THREE-WIRE CAPS 


If the harmful effects of oil, grease and TURBONICS Designed to fit grounding-type - 


sunlight, alkalie fluids and acids are handicapping : will assist you venience outlets, two new 3-wire caps 
your wiring work, be sure to investigate Turbo las) oe 3 ities 
products. They are designed and constructed ATP need i Peat have [ “shape d blade that provides , 
on an unusually different principle and offer ation problem grounding connection before current 
many advantages not found in other types = = 
of wire and cable insulation materials. 


This booklet on Turbonics includes installation 
drawings, photographs, blueprints and descriptive ai 
suggestions for future planning incorporating i 


new basic principles. You will benefit from the . 

improved ‘‘as rated’ characteristics of modern vas ua on Ye co 

electrical and electronics insulating materials. Ca ; re le 
Write for your free copy . . . Engineering Dept. A “ Atal ecindied MOE 
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For The Most Reliable Performance Be Sure 
The BRAND Name !S ON All Your Electrical 
& Electronic Insulating Materials, Wire, and 
Wire Markers. 






INSULATING MATERIAL Ldbechtet! 
THE WILLIAM ELV] AND CO., INC. 


DEPT. EM-11, WILLIMANTIC, CONNECTICUT, U.S 


TURBO Insulated Wires - Wire Markers - Extruded 
Varnished Saturated Sleeving and Tubing - Ca 


SALES REPRESENTATIVES IN 
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U he-Mi N Deadlines! 
ws - om 
p-fo-the-Minute News vs. Veaalines: 
Now, pages of type are set mechanically, in the time 1890, covers this entire era of mechanization progress. 
formerly required for just a few hand-set paragraphs. Emerson-Electric Motors bring to your product the bene- 
Thanks to the invention of power-driven typesetting fits of this valuable experience plus an enviable reputation 
equipment, and its ready adoption, your modern news- for dependability and efficiency. 


paper meets edition deadlines with ease and with all 


: Consult with us, without obligation, about motors for 
up-to-the-minute news. 


your regular or new products. Standard Motors are made 
In all walks of life electric motor power has lightened in horsepower ratings 1/20 to 5 H.P., and Hermetic 
the burden of toil and made working hours more pro- Motor parts 1/8 to 15 H.P. Write... 

ductive. Emerson-Electric experience, dating back to THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 







EMERSON-ELECTRIC’S unique 
° Wt , , * 
SERVICE 

solves your power problems 

Our engineers are eager to work with 
yours in designing and providing the 
correct motor for contemplated new 


or improved appliances or equip- 
ment. “TWIN-GINEERING” saves 















Mergenthaler Linotypes have been 
powered with Emerson-Electric 
Motors s‘ace 1901. 


EMERSON <5 ELECTRIC 


MOTORS+- FANS ~~ APPLIANCES 









costly engineering ‘“‘back-tracking,” 
and may suggest short cuts and prod- 
uct improvement. Write today for 
Bulletin No. M-151. : 






LEADERS IN THE MOTOR AND FAN INDUSTRY SINCE 1890 
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f RVI ( c carrying blades make contact. Model 
A a 576 has an armored bakelite body. 


while Model 579 is made of shock. 
proof rubber. Metal cord clamp on 
both caps is coated to resist rust and 
corrosion. Caps have a rating of ]5 
amp at 125 volts. Cord hole diameter 
is 0.218 to 0.630 in.; outer diameter js 
l'2 in. Caps are UL-listed. Rodale 
Mfg. Co., Inc., Sixth and Minor Sts, 
Emmaus, Pa. 

ircle No. 42, Reader Inquiry Facility, page 249 


























MIDGET WIRE STRIPPER 

Miniature wire stripper, Type R, js 
designed for removing film insulation 
from wires ranging from AWG 50 to 
AWG 40 inclusive. Midget. stripper 
may be used in conjunction with a coil 
winding machine, or mounted on a 
fixed or swinging bracket or track. It 
can be used in either the horizontal o: 








FOR 
THE 


FAR SIGHTED 


WHEELER 


PRECISION ENGINEERED and CUSTOM MADE 


TRANSFORMERS 


































vertical position. Stripper uses 9/5-i0. 


Successful long range development of your electronics program may depend diam fibrous-glass wheels which de- 
upon a thoroughly reliable, adequately equipped and technically competent source for velop sufficient frictional heat to melt 
transformers. the insulation and then wipe away the 

Wheeler ... a division of The Sperry Corporation ... fully measures up to this residue, thus permitting the removal 
standard. We offer the services of an organization which has grown up with and spe- of the insulation without scoring or 
cialized in service to the radio and electronic industries . . . with emphasis on produc- breaking the wire. Design of the Type 


tion of high precision components. Every step from the drawing and insulating of the 
magnet wire through coil winding, assembly and final electrical tests is under one roof 
and subject to our complete control. 

Our Engineering and production Departments are experienced in design and 


R enables leads to be stripped close 
up to the coils. The Eraser Co., Ine. 
104 S. State St., Syracuse 2, N. Y. 


production of all types of standard and special electronic transformers, including minia- oe. 58, Recter inquiry Facwty, Payee 
tures, MIL-T type, and hermetically sealed components to meet military and civilian PUSHBUTTON LEAD HOLDER 
specifications. 

Here you will find experienced personnel who are working with leaders in the Pushbutton-operated lead holder 
electronics field and can bring experience and understanding to your problems. Write, has been designed for slipproof oper 
telephone or visit our plant at your convenience, without obligation. ation and positive positioning of the 


lead. Designated Model 5612, the 
holder can be used with either the 
MAGNET WIRE company’s graphite or Flexicolor leads. 
All parts of the holder, including the 
COILS 


COMMUNICATIONS 
EQUIPMENT 


W ie c b L & R TRANSFORMERS 
| joccill] 


THE WHEELER INSULATED WIRE COMPANY, INC. 
Division of The Sperry Corp. * 1102 EAST AURORA ST., WATERBURY 20, CONN. 
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Some GLASS by Corning may be 
just the material to bring a new 
product idea of yours to life 


Berko Electric executives saw a brand new product 
possibility in Corning’s EC glass—an electric radi- 
ant heat panel for chilly bathrooms, playrooms, 
summer cottages or other problem cold spots in 
homes and offices. 

The EC glass itself is the heating element of 
the Berko panel—a 4-inch sheet of PYREX brand 
glass with a permanent electrically conductive coat- 
ing 16-millionths of an inch thick on its back 
surface. Here’s an efficient, safe space heater . 


without glowing coils or hot grids. 


GLASS ...a versatile design and 
engineering material 


EC (electrically conductive) glass is one of 
hundreds of glasses Corning has developed for im- 
proving product performance and looks, for replac- 
ing hard-to-get materials, for cutting production 
costs. And glass is available now—without limit. 

Don’t take for granted that glass can’t match 
your need. Discuss your problem with a Corning 
man who is experienced in the application of glass 
as a material for industrial and consumer products 
as well as component parts. Write, wire, or phone 
Specialty Products Department, Corning Glass 
Works, Corning, N. Y. 


GLASS IS AVAILABLE NOW... without limit! 


There may be an idea for you in this 
12-page illustrated booklet, "GLASS 
—its increasing importance in prod- 
uct design.” Fill in and mail the coupon 
and we'll send you a copy promptly. 


Cuming meant reseavch tit Class 


@) VISIT THE CORNING GLASS CENTER 
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continuous operation at four times its rated wattoge input, 





















not a single EC glass panel shows any efficiency loss. Nor has 
@ panel broken or cracked under Berko's thermal shock tests. 





Some qualities that recommend glass by Corning 
as a modern design and engineering material 


1. 


Withstands weathering, chemical 
attack, abrasion and high tem- 
peratures. 


. Maintains original color, clarity 


and finish— permanently. 


. Can be fused or soldered to metals. 


. Ingeniously balanced (mechan- 


ically, electrically, chemically) for 
great durability. 


Corning Glass Works 
Dept. EM-11, Corning, N. Y. 


5. Absorbs sudden and drastic tem- 


perature changes without crack- 
ing or breaking. 


. Offers high electrical resistivity, 


low power losses, low or high 
dielectric constants. 


. Improves product performance; 


adds sales appeal; lowers pro- 
duction costs. 





Please send me your 12-page illustrated booklet, 
“Glass, its increasing importance in product design.” 


NAME ccieniebiacoaa 
COMPANY 
ADDRESS’ iain 


rt. 


WHE. 


ZONE____STATE 






















always dependable, uniform 
base-material quality in 


MOSINEE Forest Fibres! 


As a base material for many parts of vital 
importance to electronics and the electrical 
goods industry, MOSINEE forest fibres 
assure you Of consistent uniformity of 
electrical, physical and mechanical charac- 


teristics, true to your specifications. 


That’s why manufacturers in the fields of 
electronics and electrical goods know 
MOSINEE in terms of its being “more 
than paper’’. For dependable base materials, 
consult MOSINEE “Fibrologists” . . . 
experienced and qualified to cooperate in 


problems of base materials. 


MOSINEE PAPER MILLS COMPANY 


MOSINEE, WISCONSIN 


MOSINEE 


LCM CAN CLG CMI AY 


chuck, can be easily disassembled: 
necessary replacements are made free 
of charge by the manufacturer. Size of 
the 5612 is 5-5/8 in. Koh-I-Noor Pep. 
cil Co., Bloomsbury, N. J. 

e No. 44, Ri juiry Facilit 


ELECTRIC CABLE REEL 

Weight of improved spring-retract- 
able reel for electric cable is reduced 
through the use of cast aluminum 
wherever possible. Reels can be sup- 
plied for handling up to 150 ft of 
multiple conductor rubber cables jn 
sizes up to No. 4, as well as other types 
of cables. Design feature of — the 
Powereel is a ratchet which functions 
in any of four positions, permitting the 


reel to be mounted on the floor, ceiling, 
or right or left wa!!. Ratchet is optional 
and can be locked in or out of fune- 
tioning position. In addition, the reel 
has an adjustable cable guide that can 
be moved to any desired position on 
the circumference of the reel, per 
mitting pull-down, pull-up or pull-out 
unwinding. The mounting bracket is 
located under the reel and is less than 
its width. A gasket-sealed housing pro- 
tects the collector ring against dust 
and moisture. Reel is available in all 
sizes. Industrial Electrical Works, 
Dept. 64a, 1505 Chicago St., Omaha 
2, Neb. 

rcle No. 45, Reader Facility, page 249 


MULTI-OUTLET SYSTEM 

New outlet system, Plugmold 2000, 
provides multiple electrical convet- 
ience outlets every 30 in. (or closer). 
It can be used in test laboratories and 
for other applications. Assembly cor 
sists of a steel raceway base and a steel 
raceway cover which is hole-cut 
receive the pre-wind receptacles. Re- 
ceptacles are snapped into the cover, 
then the cover, with receptacles ™ 
serted, is snapped into the base. Re- 
ceptacles are pre-wired in 50-ft lengths 


ELECTRICAL MANUFACTURING 
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CAN YOU USE THESE 
ALITIES IN 
Qu Bi 


UIPMENT? 


UNUSUAL 
YOUR PRECISION 


for high specific resistance...low temperature 
coefficient and low thermal EMF to copper... 
great stability over wide temperature ranges 


ky ge + . er ar 
Re . «oye 7. on ws cee Po. ee ae 


a) 


- n eh : 3 . . 
aa a) OS ae) ca) es, ae . rt > 
+ Prove a, a . @. 


EVANOHM* RESISTANCE CURVE, CHARACTERISTICS AND PROPERTIES 


eT tt tl Leet 
BT t terete 
ia 


Jo CHANGE IN RESISTANCE 


* REGISTERED 


¥. Analysis — Ni 74.75%, Cr 20.00%, Al 2.75%, Cu 2.50% 

2. Excellent corrosion resistance. 3. Resistivity — 800 ohms per 
circular mil foot (134 microhm cm.) 4, Temperature coefficient of 
electrical resistance — Plus or minus .00002 ohms per ohm per degree 
centigrade between minus 50°C. and plus 105°C. 5, Thermal E.M.F. 
vs. Copper — .0025 mv. per degree between —50 and 105°C. (max.) 

6. Non-magnetic. 7. High tensile strength in fine sizes— 150,000 
to 200,060 p.s.i. §, It may be readily welded or brazed and soft 
soldered with special care. 9, Available in: (a) Bare wire sizes 
-0009 and larger. (b) Enameled, Formex, Cotton, Silk, Nylon and glass 
insulated wire in sizes .0015 to .0113. 


mene FF WILBUR B. DRIVER CO 
: cs * 


RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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so that they can be installed in one 
long continuous run, eliminating mul. 
tiple connections between _ shor 
lengths. Knockouts for wood screws’ 
are provided every 1% in.; for feeding, 
every 7 in. The main line can be fed’ 
into the system at any convenient 
point without the use of a special fit] 
ting; only a standard armored cable 


connector is required. Plugmold 2000 
is said to be the only multi-outlet sys: 
tem that provides hot and switched? 
outlets in the same receptacles. Also’ 
available, in addition to these duplex 
3-wire receptacles, are duplex 2-wire) 
all-hot receptacles, and NEMA 
grounded 2-wire pre-wired recepta] 
cles. The Wiremold Co., Hartford 109 


HEYCOU SETS. az = nll 


TENSION METER 


Tension meter indicates tensions) 
while wire processing machinery #9 
running, making it possible to makey 
any necessary adjustments during coiky 


These stainless steel wire in- 

serts strengthen threads so 

greatly that stripping is com- 

pletely eliminated in the hun- 

dreds of electrical products 

and components where they 

are now used. They allow you to utilize the full tensile strength 
of each cap screw in aluminum, magnesium, copper, brass, bronze, 
white metal, fiber and plastics. 

You can...use smaller cap screws...use fewer cap screws... 
use shorter thread engagements...use cap screws to eliminate 
studs or nut-and-bolt assemblies...use lighter bosses and flanges. 

Heli-Coil wire inserts, easily wound into slightly oversize tapped 
holes, remain permanently in place, provide easy-running internal 
threads that are immune to wear, galling and corrosion. 

The result is an improved product...cleaner in design, lighter, 
easier to service...frequently at reduced manufacturing cost. 

Case histories, pointing up these benefits, are presented in 
Heli-Call, new engineering periodical which is yours for the asking. 
Mail the handy coupon today. 


*Reg. U. S. Pat. Off. 


PO OR OOS BROS 22 OBS Se22eee@ ing, winding, forming, tinning, and 


other operations. Meter, which is trig- 
— ~ » - - . — _ ae . ON ger-operated, is inserted into the mov- 
’ N B ’ ° N N. 


ing wire which runs over the balk 
L) Please send catalog, giving full engineering specifications 


bearing pulleys of the device. § 
[) Please send Heli-Call, a free case-history periodical Instrument Co., Harvard, Mass. 


le No. 47, Reader Inquiry Facility, poge 24%. 
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COPYING MACHINE 
Featuring a 20-in. copying width, | 
Copyflex 14 is a high-speed machine, 
virtually automatic in operation. Ma- © 
chine makes low-cost, smudgepro 
sitiv ies of practically any 
ON  reintrtsnernineeeeetnernienepmecestetenenentioenencenen STATE @ 1712 positive copies of 7 } 


OSD ELLE typed, written, printed or drawn. No™ 


COMPANY 


ADDRESS 
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* 


In your planning for 
tomorrow... include our 


process experience. 





STEWART 


A DIVISION OF... 
WARNER) 
ca STEWART DIE CASTING 


Pe © CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN.ST. 


KIRKWOOD 


for longer 
motor life 


Kirkwood steel core and mold- 
ed core commutators make 
motors last longer because 
they are precision made to 
withstand extreme variations 


in heat, speed and vibration. 


Motor production is speeded 
up because Kirkwood commu- 
tators, ranging from 9 /32"' to 
TOM Ite POM Le Molds l ial -t- BM iT 
ale LM Mee 


GTS TTT Male lal t-te Meoal | Me fo1- 
ly work with you in designing 
new commutators for special 
col) Dido SL - MT 21) 
LMT leh te 


th 
ye a 


@ 
LJ 
cs 
Ss 

+) 


VAT 


COMMUTATOR CO. 
OVER 5,000,000 NOW IN USE 


be 5 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


RKAWOOD 


masters, inks, tray developing, special 
lighting, or exhaust ducts are required. 
Once the original and Copyflex paper 
are fed into the machine, ready-to-use 
copies are produced in seconds. Ma- 
chine occupies less than a square yard 


of floor space and can be rolled on its 
casters to any location. Operates on 
115 volts, 60 cycles. Dimensions are: 
97 in. high, 36% in. wide, and 322 
in. deep. Weight is 810 lb. Charles 
Bruning Co., Inc., 125 North St., 
Teterboro, N. J. 

e No. 48, R f 


Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 249 where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail, 


OSCILLOSCOPE 
Designed for use as a_ precision 
general-purpose laboratory  oscillo- 
scope, Model 101 provides a built-in 
voltage calibrator to provide accurate 
d-c or a-c readings. The vertical 
amplifier provides five stages of push- 


Let These 


MOTORS 


Do Your 


DIRTY WORK 


i ae tml lille: liee 
dust and corrosive vapors 


SMITHway totally enclosed fan-cooled 
motor—a frame within a frame and 
both are cast iron. Efficient, high-ca- 
pacity, double-locked fan forces air 
through self-cleaning ducts. Heat is 
dissipated—dirt, dust and corrosive va- 
pors can’t get into the sealed motor. 


AST IRON construction is one of the 

many outstanding features which 
makes these motors superior under 
service conditions involving dirt, dust 
and corrosion. Cast iron frame, cast 
iron end bells—the complete enclo- 
sure is cast iron—all exposed parts 
are cast iron. Ideal for petroleum, 
chemical and other rugged industrial 
applications. 
SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get complete 
information from nearest office or 
write today. 


SMITHway totally en- 
closed non-ventilated 
motor. Standard 
NEMA frames. Cast 
iron construction of all 
exposed parts keeps 
these motors, by the 
thousands, on the jop 
regardless of dust, 
dirt and corrosive con- 
ditions. Available im 
ratings from 1 to 5HF. 


5715 SMITHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio» Offices in 
cipal Cities « International Division, Milwaukee 
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This X-ray tube housing has high 
dielectric and mechanical strength, 
withstands high operating temper- 
atures. It’s molded of BAKELITE 
Phenolic BM-7436, specially for- 
mulated to provide protection 
against radiation. Made by Machlett 
Laboratories, Inc., Springdale, Conn. 


Resistance to vibration and to op- 
erating temperatures as high as 
210 deg. F. are requirements of 
these primary and secondary end 
bodies for tractor ignition coils. 
They are met by BAKELITE Heat- 
Resistant Phenolic BM-12506, 
molded to metal housing. Molded 
by Breyer Molding Co., Chicago, IIl., 


for International Harvester Co., Chi- 
cago, Ill, 


Molding speed was increased 15 
per cent when BAKELITE General- 
Purpose Phenolic BM-18703 was 
selected for these wire connectors. 
They’re low in cost, have good ap- 
pearance, moisture resistance, elec- 


trical resistivity. Molded by Ideal 
Industries, Inc., Sycamore, Ill. 


“Plug-in” strips, completely as- 
sembled, are attached to room 
walls to provide electrical outlets 
at regular intervals. Receptacles 
are molded of BAKELITE General- 
Purpose Phenolic BM-15140 for 
rapid production, good mechani- 
cal strength, and bleed resistance. 


Made by National Electric Products 
Corp., Pittsburgh, Pa. 


This impeller housing for a mili- 
tary radio transmitter is molded 
of BAKELITE General-Purpose 
Phenolic BM-120. It withstands 
vibration, shock, and temperatures 
ranging from —55 deg. C. to +70 
deg. C. Molded by Whitso, Inc., 


Schiller Park, Ill., for Collins Radio 
Co., Cedar Rapids, la. 


The smooth, shiny finish, rich 
color, and clean design of this ra- 
dio cabinet give it plenty of sell- 
ing power. It’s made of BAKELITE 
General-Purpose Phenolic BM- 
15155, easily molded, strong, low 
in cost. Molded by Crosley Division, 
Avco Mfg. Corp., Cincinnati 25, Ohio. 


SIX SETS OF REASONS FOR SELECTING PHENOLICS 


Heat resistance, good finish, impact 
Strength, chemical resistance, elec- 
trical resistivity —these are just a 
few of the many properties that 
BAKELITE Phenolic Plastics can 
bring to a job! 

And the wide variety of BAKELITE 
Phenolic Plastics makes it easy to 
Pick the one that has just the right 
Combination of properties—the one 


NOVEMBER 1952 


that’s exactly fitted to the purpose. 

The broad range of BAKELITE 
Phenolic Plastics makes them use- 
ful for thousands of successful appli- 
cations. Perhaps they can benefit 
your product. Look into them as a 
means of improving design, perform- 
ance, production. 


Our engineers will help you. 


Write Dept. EO-20. 


BAKELITE 


TRACE-MARK 


PHENOLIC PLASTICS 


tance ( COO J mann 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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KESTER 
FLux-CorRE 
SOLDER 


UNIFORM Reduces Soldering Costs 


In using Kester, labor per assembly 
is held at the lowest practical 
minimum. Kester’s uniformity also 
reduces waste of critical material to the 
diminishing point because Kester can give 
you Solder engineered to your own specific operation. 
Kester alone has that necessary flexibility of flux-content (different 
core-sizes) providing just the right amount of flux needed. 


Diameters ranging from 9 thousandths to one-quarter 
inch available in Kester “44” Resin, 
“Resin-Five,” Plastic Rosin, “A,” Nosput, 
Acid, Knorust and others. 


KESTER 
Tet): 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey * Brantford, Canada 


pull amplification, providing a sensj- 
tivity of 10 mv peak-to-peak per jin, 
The sinusoidal frequency response of 
the amplifier from 0 to 200,000 cps 
is within 10 per cent and the sinu- 
soidal frequency response from 0 to 
500,000 eps is within 6 db down from 
maximum response. Five times full 
screen deflection is available, so the 
high frequency portions of the low 
frequency waveforms may be easily 
viewed. One per cent precision re- 
sistors are used in all critical circuits. 
The horizontal amplifier provides 
three stages of push-pull amplifica- 
tion, providing a sensitivity up to 100 
mv rms per in. The sinusoidal fre- 
quency response of the amplifier from 
0 to 100,000 eps is within 10 per cent 
and the sinusoidal frequency response 
from 0 to 300,000 cps is within 6 db 
down from maximum response. The 
trace can be expanded to six times 


the full screen diameter; by use of the 
positioning control any portion can 
be viewed in enlarged, undistorted 
form. The time base oscillator pro- 
duces a linear saw-tooth voltage; in- 
ternal circuitry provides retrace elim- 
ination. Sweep range is from 2 to 
30,000 eps; by use of external capac- 
itators, sweeps as low as 10 sec can 
be obtained. The sweep oscillator 
may be synchronized by an internally 
supplied voltage with the power-lin 
frequency, by a voltage taken from 
the fourth stage of the Y axis ampli- 
fier, or by an externally supplied volt- 
age of at least 40 mv rms. The syn- 
chronizer is sensitive to voltages either 
positive or negative in direction, thus 
assuring a steady sweep on the screen. 
The 7 in. picture tube is protected by 
a shield which eliminates picture dis- 
tortion caused by either or both ex- 
traneous electromagnetic and electro- 
static fields. Test signals are provided 
for in the form of a 0.5-volt rms sine- 
wave at the line frequency and a 3.5- 
volt peak-to-peak sawtooth wave at 
the horizontal sweep frequency. Tele- 
tronic Laboratories, Inc., 18395 W. 
Rosecrans Ave., Gardena, Calif. 
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DECADE RESISTANCE BOXES 
Type 750 resistance boxes are com: 
plete assemblies of two or more 
Type 275 Decade Units enclosed in a 
shielded walnut cabinet. Cabinet 
shielding consists of a copper lining 
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HOW G-E SILICONES OFFER YOU 


IMPORTANT SAVINGS THROUGH 
NEW DESIGN POSSIBILITIES 


Here’s an opportunity to save time, 
money and materials! Take advantage of 
the new design possibilities offered by 
General Electric silicones. For example, 





new Class H insulation made with 

G-E silicones permits drastic reductions 
in the size and weight of aircraft 
autotransformers. G-E silicone rubber 
makes possible longer-lasting jet engine 
seals, diesel gaskets and aircraft ducting. 


WHAT CAN G-E SILICONES 
DO FOR YOU? 


New design possibilities of silicones 





are suggested in an informative booklet 

The Silicone Story. Why not write for 

a copy today? In it you may find the 

key to improving a product or process 
. possibly even a clue to 





making an entirely new product! 
Just mail the coupon. 

Lighter, more compact design! G-E silicones 

(resin SR-98) in Class H insulation made possible a 25% 
saving in critical copper in the redesign (right) of this 
atomic-hydrogen welder. G-E silicone insulation permits 
the welder to operate at higher temperatures—provides 





: : : : General Electric Company Sy 
5. exceptional resistance to moisture and chemical fumes. Section 133-6C 
5 Use coupon for more data on SR-98! Waterford, New York a 
2, mantel 


[] Please send me a free copy of The 
















ed Silicone Story. 
a THE FOUR BASIC PROPERTIES OF G-E SILICONES Fy Seid ee qeedet ton cn 
- Name peer R Samy 
at 
le- Firm a eases 
W. Street___ - —_ 
| ‘ 
a Cay Sa 
Resistance aeclbenaianeens i iden Un \ (In Canada, mail to Canadian General Electric Company, Ltd., Toronto.) 
to temperature from foes 0 
ym- 
a G-E SILICONES FIT INTO YOUR FUTURE 
in a ; 
i GENERAL ELECTRIC 
ing 
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FOR PRECISION GLASS PARTS :-:-: 
ye 


Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals Light Lenses 

Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 
Photographic Equipment Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 





Eliminate “high-cost-specials’ 7 
by standardizing on 


AMERICAN STOCK GEARS 


Reach for the handy American Stock Gear catalog 
when you are specifying gears for the product 
you are designing ... Save time... Save money. 

This complete line of high quality gears in- 
cludes brass, bronze, steel, semi-steel, cast iron 
and non-metallic gears of every industrial type. 

Readily available from an authorized distribu- 
tor near you. 


American Stock Gear Catalog 300 con- 
tains detailed information and latest 
prices on complete line. 


AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY e« HARVEY, ILLINOIS 





making electrical contact with the 
metal panel for isolation of the re. 
sistive elements. Three terminals are 
provided, two for the resistance cir- 
cuit and the third as a ground con- 
nection to the shield. A tamper-proof 
switch, consisting of three independ- 
ent silver alloy “U”-blade brushes 


having independent spring wiping 
(off-set) action, forms a low-resistance 
path between contact and _ insulated 
collector ring. Boxes may be used as 
laboratory standards, as direct-read- 
ing resistor elements in bridge cir- 
cuits, as shunt or series elements in 
transmission networks, or in other 
applications where adjustable _ resis- 
tance elements are required. They are 
constructed to withstand military vi- 
bration tests. The Daven Co., 191 
Central Ave., Newark, N. J. 

e No. 50, R« r Inquiry Facility 


RESISTANCE METER 


Combined ohmmeter and _ leakage 
tester, Model C-3, can be used for 
checking the insulation resistance of 
transformer windings, capacitors, and 


electrical wiring, as well as for meas- 
uring the ohmic value of resistors and 
windings. Meter is composed of two 
separate circuits. The four lowest 
resistance ranges are powered by a 
1%-volt dry battery and apply a max 
mum of 1% volts to any resistance 
under test in the ranges of R x 1, 
Rx 10, Rx 102, Rx 103. These four 
ranges are read on the upper scale 0 
the meter. To use the megohm ranges, 
the instrument is connected to a 105- 
125-volt, 60-cycle line. From a regu 
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Here’s another example of 


These clever new Travel Jacks, made by The 
Winklemann Co. Inc. of South Bend, Ind., weigh 


only 15 lbs. a pair, but they handle loads up to 
2000 Ibs. 


Their sturdiness and efficiency are remarkable. 
Because of smart designing, just four retaining 
tings on each Jack simplified their construction 
at great saving. 


These Travel Jacks eliminate costly equipment 
and costlier man hours in the handling of ma- 
terials just as retaining rings eliminate the costly, 
wasteful, former practise of cutting down large 


—where inexpensive, artificial 
shoulders, (retaining rings) save 


expensive, real metal, money and time. 


shafts to make shoulders, and costlier man hours 
in assembly. 


Every product-metal, wooden or plastic—and 
every machine should be examined now to see 
where shoulders and collars can be redesigned 


to effect great savings by the use of steel retaining 
rings. 


Let us show you how they can do an efficient 
job for you on your shafts or in your housings. 


Write today for booklets on many types of 
National Retaining Rings. 


THE NATIONAL LOCK WASHER CO. 
NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN, U. S. A. 
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aay about S\CON 


"In keeping 
standards we Wis 
for Calcinator, 
'Sicon. 


we chose 


erfection tests 


Under rigid P q to have: 


'Sicon' was foun 


1. High resistance to h 


Ss 
from 400 to 500°F. 


2. Except 


gloss retention qualities. 


In addition, 
good inherent q 
adhesion and fi 


ualities of 


with the high 
hed to attain 


ed to temperatures rang 


eat when 
ing 


Ss 
jonal color as well as 


only_'Sicon' had 


lm stability." 


W.M. Milbourne, Sales Mgr.» 


inator Division— 
Sikes Welding & Boiler Co: . 


Bay City, Michigan 


Deluxe Calcinator, the 
home incinerator so smart 
looking that it can be 
placed right in the kitchen. 
Finished in SICON White. 


— 


Standard Calcinator, for utility room or 
basement location, features latest advances 
in incinerators. Finished in SICON Tan. 


Sicon 


Silicone-Base Heat-Resistant Finish 


VARNISHES - ENAMELS - 
222 


SICON STANDS UP WHERE OTHER 
HEAT-RESISTANT FINISHES FAIL! 


In case after case, for product after prod- 
uct, SICON has proved to be the only 
heat-resistant finish to pass all tests—in 
the laboratory and on the production line. 
Sicon, in smart decorative colors, now 
opens up a new horizon for design engi- 
neers, because only Sicon makes it pos- 
sible to combine “eye appeal” with 
retention of color and gloss in the 
presence of sustained heat. 


No matter how rigid your heat-resistant 
finish requirement, ¢ry Sicon, the original 
silicone-base finish that has revolution- 
ized product finishing wherever high 
temperatures pose a problem. 


Write for brochure 
and complete 
engineering details. 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


LACQUERS - SYNTHETICS 


lated power supply, 105 volts d-c is 
applied to the unit under test. Full 
scale reading of the lower meter scale 
is 0.1 megohm, 1 megohm, 10 meg. 
ohms, 107 megohms, 10% megohms 
or 10* megohms for the six megohm 
ranges. Accuracy of meter is + 3 per 
cent of full-scale deflection for lj 
ranges except the highest megohm 
range, on which it is + 5 per cent, 
Dimensions are: 10 in. high, 6% in. 
wide, and 642 in. deep. Weight is 10 
lb. Southwestern Industrial Electron. 
ics Co., 2831 Post Oak Road, P.O. 
Box 13058, Houston 19. Texas. 
No. 51, R: ry fF t 


MIDGET ACCELEROMETER 
New accelerometer is designed to 
measure high-frequency shock and 
vibration. Instrument has a. self-gen. 
erated output of 5 mv_ per g. The 
output is flat (+ 5 per cent) over the 
range from 5 to 5000 eps, and js 


stable to within 5 per cent over a 
temperature range of 20 C to + 
70 C. Three models are available 
2201, 2202 and 2203. Model 220i 
is a general-purpose, stainless. steel 
version weighing 0.5 oz, with an out 
put of 5 mv per g; Model 2202 is a 
light-weight unit weighing 0.3 oz; and 
Model 2203 is a large-output unit 
generating 10 mv per g. Devices cat 
be used with cathode-ray or galvanon- 
eter oscillographs and vacuum-tube 
voltmeters. Associated equipment such 
as special cables, cathode followers 
and power supplies are available. En- 
devco Corp., 180 E. California, Pasa- 
dena 1, Calif. 

rcle No. 52, Reader Inquiry Facility, page 24 


SCALER AND COUNTER 


Redesigned autoscaler, Model SC- 
1C, counts a pre-determined number 
of pulses from a detector unit and 
automatically measures the time Ie 
quired to accumulate this number 0 
counts. When the selected number 
impulses has been counted, the time, 
which is an integral part of the scaler, 
is automatically stopped and the ac 
tion of the scaling circuit interrupted. 
The elapsed time can then be easily 
read on the odometer-type timer with 
an accuracy of about of 0.1 sec. The 
ending of a count is signaled by the 
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BOTTOM-MOUNTED 
CONTACT BLOCKS 


MOUNTING WELL 






OIL-TITE 
OPERATOR SEAL 


CORK-NEOPRENE 
GASKET 


DIE-CAST 
ENCLOSURE 
THREADED 
CONDUIT ENTRANCE 





Two-unit, Heavy 
Duty “Oil-Tite”’ 
Control Station. 







Why rugged “’Oil-Tite’’ pushbuttons 
serve longer... more dependably 

















uch Applicable to all types of industrial equipment, Or you can make up units for any application 

vers Westinghouse “Oil-Tite’”” Control Units and by purchasing standard components. 

En- Stations are soundly designed, ruggedly built In pushbuttons, top quality means top per- 

sal for long, dependable service. formance. Standardize with Westinghouse. 

. The sturdy enclosures are die-cast—bonder- For more details contact your Westinghouse 
ized to hold a permanent finish. Neoprene Representative or write for DB15-022, 
gasketing, rawhide seals, close machine fits Westinghouse Electric Corporation, P.O. Box 
and mounting holes in separate wells assure 868, Pittsburgh 30, Pennsylvania. J-30129 


positive seal against oil, coolants, etc. Contact 
blocks can be bottom-mounted to eliminate 


and 

re- flexible leads. Large solid silver contacts and 
r ol heavy duty ratings throughout provide extra 
. . margins for extra service. 

= Complete Westinghouse Control Stations 
2. are available in any combination—one to twelve 
sted. units—for surface, flush or panel mountings. 
asily 

with 

The 

, the 


NOVEMBER 1952 


aural monitor which emits a 120-cyele 
tone and also signifies the arrival of 
each pulse by means of a sharp click. 
The scales are automatically reset 
when the count stops and the timer 
is reset by means of a drum mounted 
next to the register. A stop button js 


provided to make it possible to inter- 
rupt the count at will. When con- 
nected to the SC-6C Automatic Sam- 
ple Changer and the SC-5C Tracer- 
graph, the autoscaler forms an auto- 
matic sample counting unit. Other 
features of the autoscaler include the 
fact that statistical variations for pre- 


' * ) . 
t ai ‘ee ¢] wile i determined counts of 128, 256, 512, 
4 et be | ; , 1024, 2048, and 4096 correspond to 
, , probable errors of approximately 6, 


$, 3, 2, 1%, and 1 per cent respec- 
tively, making possible the selection 


J co i 
. . of the accuracy of the counting data. 
: i Resolving time is 5 microsec. Up to 


100,000 random counts per min may 
be counted with a coincidence loss 
of less than 0.8 per cent. Test outlets 


i a hs for monitoring input pulses by means 
| (Cati t | a Ss We of an oscilloscope are provided, as 
well as special connectors for attach- 
; N ing accessories. Dimensions are 12 in. 
x 16 in. x 21 in. Tracerlab, Inc., 130 
High St., Boston 10. 
e No. 53, Reader Inquiry Facility, f 
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HIGH-VOLTAGE INSULATION TESTER 

New d-c_ high-voltage dielectric 
strength tester, Model 424 Hypot, has 
a continuously variable voltage output 
and a means for measuring output 
current. Designed for electric insula- 


eel 


for all rotating electrical equipment—from 
“flea power” to thousands of horsepower 


STACKPOLE CARBON COMPANY 


St. Marys, Pa. Y 
~ tion tests requiring various potential 


BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT stresses, instrument makes possible 
BEARING MATERIALS e¢ BRAZING FURNACE BOATS Cree the calculation of d-c resistance based 
CARBON PILES « CLUTCH RINGS « CONTINUOUS CAST- s on test voltage and output current 


& flow. The ammeter is protected 
ING DIES * DASH POT PLUNGERS « FRICTION SEGMENTS against damage by an output ae 
RAIL BONDING MOLDS e RESISTANCE WELDING AND BRAZING TIPS e SEAL RINGS circuit. AX: ‘ripple is within ] per 


TROLLEY AND PANTOGRAPH SHOES . . . and dozens of carbon-graphite specialties Cent. Instrument has a range of 0- 
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* meeting JAN specifications 







Dept. of Defense 
Force photos, released by 

‘ Novy and Air 

official Army, 


you can get DRAKE 
precision-made 
SOCKET and JEWEL LIGHT 
“ASSEMBLIES for every use— 
usually at a saving! 












HUNDREDS OF Pl 
STYLES, SIZES and < e: 
COMBINATIONS 


..are already available in the DRAKE 
line. It’s usually easy to select from 


- them the exact unit to fit your require- still maintaining 
- ment best. But should your application need a full service on non- 
. ; , defense orders with 

special design, DRAKE can develop a unit espe- ON-TIME deliveries 


cially for you.. just as we have done countless 





times for our customers during more than 20 years 
— of specialization. 
Why not write on your company letterhead for , 
samples and full data — now? No obligation. 
tl DRAKE 
sible 
ma MANUFACTURING COMPANY 
ted ee ee ee ee ee rey 
short 
| tL SOCKET & JEWEL LIGHT ASSEMBLIES 
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5000 volts d-c and 0-5-10-50 and 100 | 
microamp. Special models can _ be 


furnished with ranges up to 7500 
volts and from 5 microamp to 2 mil- 
liamp. Model 424 output terminates 
in a retractable-tip high-voltage prod 


and rubber-covered ground clip. Di- 


a mensions are 14 in. x 9 in. 7% in.: 
HRW KAT TIM weight is 24 lb. Associated Research, 
3 W. Chi- 


Inc., 3756 Belmont Ave., 































cago 18. Hermetically 
No. 54, Read iry Facility, page 249 
SPRING TESTER Telephone Type 


Loads and deflections of small com- | RELAYS 


pression and extension springs can be 


accurately measured by a spring tester Koti U. = 
having a load range capacity from 5 Dahceties 
2 oz to 25 Ib. Scale is accurate to pecmeanons 









Standard 
or Special 


RELAYS 
Light, Medium, 
or Heavy Duty 


SOLENOIDS 


t To MeetA 

' Wide Range 

; of 
Requirements 


Standard 
or Special 


SWITCH 
[ASSEMBLIES “=a 
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; 
_—— << ee eee eee eee ee eee eee eee eee eee 
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Another advantage to within % of 1 per cent, thus meeting | | 

a a ee, ee the requirements of the National | Custom Built 
haus he me mood Denti Bureau of Standards. Steel rules meas- 

away vous dsivex ee ; ure lengths in 32nds and 64ths on TRANSFORMERS 
io warn, Just grind back the one side and in decimals in 10ths and : AND CHOKES 
point of the Type A bit and [7 100ths on the reverse side. Also avail- : 
in a few seconds you have a able is a l-in. capacity dial indicator 
new bit ready to drive thou- measuring lengths and deflections to 
sands of more screws. Try it | 0.001 in. Speed of testing varies from 
yourself. Write for booklet. 250 to 500 tests per hr. Production 


: -_ si stops and tolerance markers are easily 
9% adjustable. Springs with diameters up | 
. to 2 in. and lengths up to 10 in. can | 











Cased or 
Uncased 














WHAT DO YOU NEED? 
Comar Engineers will help you. 






TYPE "A" BIT NOT THIS be tested. The Carlson Co., S77 Send for Free Catalog 
al ae Broadway, New York 7. | 
e No. 55, Reader Inquiry Facility, page 249. | 













DECADE INDUCTORS 


Decade inductors are available with 
PES | inductance values accurate to within 
CHICAGO 8, ILL. + CLEVELAND 2, OHIO 


1 per cent. Four individual units 
seh Deir | cover the ranges from 1 to 10 mh, eta gh Beli hos oyogirg 


10 to 100 mh, 100 mh to 1 h, and 
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This MOLD -ABILITY §§ means better molded plastics for you 


It’s the mold-ability that comes from more than thirty- 
four years of custom molding everything from tiny elec- 
tronic parts to giant one-piece cabinets like those shown 
above. It’s additional assurance that you can depend on 
General Industries for efficient, economical production 
of your molded plastics requirements. 


Write for General Industries’ 16-page booklet, “Your Product 
in Plastic”, describing our extensive modern facilities for 
handling every phase of your molded plastics requirements. 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT PB e ELYRIA, OHIO 
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NEED A GOOD SOURCE FOR TERMINALS? 
WE MAKE ALL SIZES, ALL KINDS! 


J 
















1 to 10 h. The four units are also 
available as a single unit to cover the 
complete range from 1 mi: to 10 h. 
Special ranges are available on re- 
quest. Units contain moisture-resis- 
tant impregnated inductors wound on 
molybdenum permalloy toroidal cores 
for high-Q and low external pickup. 
The full rotary switches for selecting 
inductance values have low contact 
resistance, laminated self-winding con- 
tacts, and positive detents. Each dee- 
ade box has complete electrostatic 
shielding. Lenkurt Electric Co., 1103 
County Rd., San Carlos, Calif. 

No. 56, Reader y F ty ge 249 




















Pnaiieikl atian 
tures Sealed Terminals in an extremely wide range of sizes, 
for very low or very high voltage, with tubular electrodes 
for high current-carrying capacity —and with solid elec- 
trodes for moderate current requirements. 


COMPLETE ASSEMBLIES BaZa tiie clelits(cme Oye 


soldering terminals to your transformer covers — evacuat- 
ing and pressure filling enclosures. 



































— Just off the press, a new catalog 
with descriptions and specifications for most of Hermaseal’s 
stock sizes and designs. Write for your copy today! 













PULSE GENERATOR 

Pulser, Mark 15 Model 47, is a 
pulse generator with an extremel) 
— re rreemiereessneea - short rise time pulse and a_ precise 
control of pulse amplitude. Applica- 


A NEW COMPLETE SERVICE ON — 2s include use in testing ine 


ALL TYPES OF — 
CONSTRUCTION 
NOW AVAILABLE 































AT LOW COST 





» MOLDED OR FABRICATED TYPES 
FOR LOWEST POSSIBLE COST 





Assemblies of these types can be supplied at low cost. 
Quality 1s the highest in the industry. Dimensional 

ve accuracy and other characteristics are excellent and amplifiers and pulse circuits w here a 
these units are highly recommended for instruments low level sign: il is require od. The pulse 


h ynchros. 
such as synchros rise time is less than 10°° sec: fall 


ONE PIECE ELECTRO-PLATED time is 350 microsec. Pulse amplitude 
™ TYPES FOR EXTREME ACCURACY ranges are: 3 mv, 10 mv, 30 mv, and 


| Wherever extreme dimensional precision, accu- 100 mv, with 10-turn linear poten- 
rate concentricity, and high dielectric qualities are tiometer control over these ranges. 
required the electro-deposition method is recom- 





P » height is standardized against 4 

> mended ...the production of which is licensed I ulse he ight s st ind rdize d ad ced 
under an exclusive arrangement with the Electro standard cell in the instrument. Repe- 

Tec Corporation. This well-known process is most tition rate is 3600 pulse s per sec. In- 
Satisfactory for miniatures and sub-miniatures strument is similar to Oak Ridge 








down to .035” diameters. 


" National Laboratory Model Q-1066. 
ULTRA-MODERN, COST REDUCING, NEW PRODUC- ce . ies. | 

: 2 adi : ratories, inc, 
TION FACILITIES—The last word in plant, equip- Ri dis ition Counter L abor: ute 


99 > > 
ment and skilled personnel are grouped here to 3122 W. G rOVE St., Skokie, = . 
: provide fast delivery at rcle No. 57, Reader Inquiry } , page 247 
lowest unit cost. 




















CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 


INSTRUMENT ae For review of this 72-page com- 
Be. CORP. . OF "AMERICA BLACKSBURG, VIRGINIA bined reprint see page 258. 
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* Engineering Testing 
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ELECTRO DYNAMIC 


i 








a Dynamic motors were originally engi- 
neered to withstand the terrific twisting and tossing, 
the gruelling sustained performance that go with use 
aboard submarines and surface ships. Today’s E.D. 
industrial motors inherit this ruggedness and staying 
power. They are built to outlast other motors—in the 
roughest, toughest jobs you can give them. 








ea 
ulse 

fall 
rude 


and 


ten- 







Their powerful construction resists stress...pre- 





vents twisting and distortion. Husky cast frames as- 





sure rigidity and combat corrosion. Special care and 






=e superior insulating materials go into the WINDINGS 
epe- Industry has learned ... ‘the heart of the motor”...to assure many added 
. In- what marine engineers years of dependable, low-cost operation. 

idge F Can you profit from this extra strength and dura- 
a have known since 1880 bility in E.D. motors? All standard enclosures... 1 to 





ELECTRO DYNAMIC 250 h.p. Write for literature today. 
builds great motors E.D. also makes a complete line of Direct Current 


Motors and Generators. Literature on request. 









ELECTRO DYNAMIC: Division of General Dynamics Corporation » Bayonne, New Jersey 
AUTHORIZED SERVICE IN PRINCIPAL CITIES 
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Simplified by 











THE SEC-O-MATIC CORP. chose the EDISON 
Model 501 Time Delay Relay to provide 
an automatic delay period in the washer 
and extractor cycles of their SEC auto- 
matic dry cleaning system. 


THE EDISON TIME DELAY RELAY was se- 
lected because of its long dependable 
service record in many industrial appli- 
cations, its low cost, and plug-in feature. 


HOW IT WORKS— The heater of the 
EDISON delay relay is in the circuit be- 
tween the washing timer and the wash- 
ing motor starter relay. When the timer 
is set, the heater of the delay relay is 
energized and a valve is opened allowing 
the cleaning fluid to reach its level in 


Q Edison. 
INCORPORATED 


Instrument Division 
51 Lakeside Avenue, West Orange, N. J. 
. 
MANUFACTURERS OF 
Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Sealed Thermostats 


ABOVE: Electrical control panel of SEC Dry 
Cleaning System illustrated at left, open to show 
position of EDISON Thermal Relays 


AUTOMATIC CYCLING 

























































the washing tank. The delay relay then 
closes its contacts and the washing motor 
begins its agitating cycle. 


AT THE END of the washing cycle, the 
washing timer closes the extractor cir- 
cuit which energizes the heater of the 
second delay relay and reverses the valve 
to drain the washing tank. When the 
contacts close, the centrifugal dryer is 
set in motion. 


AUTOMATIC DELAYS are only one of the 
many uses found for this EDISON relay. 
Send now for further details. Bulletin 
EM-12 3007 will be sent free. 


Stay 


ASK FOR Bulletin EM-12 3027 for 
new EDISON Miniature Thermal Relay. 





YOU CAN ALWAYS RELY ON EDISON 


















Literature 
for the Askin 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 249. 





EXPLOSION -PROOF MOTORS- 
Complete with cutaway views and 
other illustrations, 12-page brochure 
describes an extensive line of frac- 
tional- and integral-horsepower mo- 
tors. Construction features, capsule 
case-histories and other data are pro- 
vided on these totally enclosed mo- 
tors, which are available in models 
with and without ventilating fans. The 
Louis Allis Co. 

No. 58, 


SPROCKETS AND ROLLER 
CHAINS-—Illustrated engineering and 
stock catalog describes a roller-chain 
line that includes standard-pitch steel 
roller chains, extended pitch conveyor 
chain; non-corrosive and_heat-resist- 
ant chain; and cable chains. Detailed 
information is also provided on. vari- 
ous types of sprockets and_ flexible 
couplings. Useful reference material 
is contained in a section devoted to 
selection, design and engineering data. 
Cullman Wheel Co. 

No. 59, Reader |r ry Facility, page 24 


CAPACITORS—Containing many il 
lustrations, 34-page catalog discusses 
plant facilities and provides data on a 
line which includes capacitors capable 
of operating at up to 150 C, as well 
as many miniature and other types. In- 
cluded are fluorescent starting-switch, 
r-f noise-suppressor, electrolytic and 
oil-filled capacitors. The major char- 
acteristics of the impregnants are de- 
scribed and an index is provided. 
Dumont Electric Corp. 

No. 60, Reader Inquiry Facility, page 249 


INDUSTRIAL TIMERS-Illustrated 
two-page bulletin describes a line of 
time-delay timers designed to handle 
time cycles ranging up to 3 hr. Fea- 
tures, application and specifications 
are covered. Industrial Timer Corp: 
ircle No. 61, Reader Inquiry Facility, page 249 


BALL-BEARING LUBRICATION- 
Eight-page reference pamphlet dis- 
cusses the use of grease and oil for 
lubricating ball bearings and housing 
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PROBLEM: 


To obtain high electrical conductivity, 
excellent heat dissipation, soft soldering surfaces, 
light weight and reduced costs 


SOLUTION: 


General Plate provided the solution with ALCUPLATE® 
(copper-clad aluminum) ...a composite metal 















il COPPER 
i ALUMINUM 


aaa a, 


Manufacturers of various products, such as chassis, cans 

for electronic components, cooling fins, bus bars, terminal 

h, connectors were confronted with the problem of how to obtain 

nd good performance, minimize weight, conserve copper, and, at 
the same time, reduce costs. 

General Plate Engineers provided the solution to these and 


le- other problems with ALCUPLATE (copper-clad aluminum). — 

ad, Made by permanently bonding a thin layer of critical copper ~— 
to thicker, more readily available aluminum. ALCUPLATE has Ng 

an practically the same physical and electrical properties as copper 


plus the light weight of aluminum. 
ALCUPLATE can be fabricated by stamping, drawing or 


ed forming. Its malleability permits its use in the manufacture of Enlarged Drawing 

of many parts from work-hardened rather than annealed or dead 5 Abenahes 

He soft materials. The copper provides an ideal surface for soft ee 
soldering or electroplating. 

ea ALCUPLATE is widely used in the electrical and electronic : 

ons fields for terminals, clips, shims, small motor housings, elec- Have You a Composite Metal Problem? 

rp. tronic component cases, brackets, and electronic wave guide General Plate can solve it for you 

peo tubing. It may also be used for heat transfer assemblies, fin and 





tube type radiators, printed circuits, costume jewelry and sim- 
ilar applications. 


J General Plat ducts ‘includ i Is clad to 

N- ate products include... precious metals c . 

lis- base metals, base metals clad to base metals, silver solders, g € RR z Rg A L ? L AT a 
Composite contacts, buttons and rivets, TRUFLEX® therm- ee : 

for Ostat metals, ALCUPLATE®, platinum fabrication and refining, Division of Metals & Controls Corporation 

ing 


#720 manganese age-hardenable alloy. Write for information. 411 FOREST STREET, ATTLEBORO, MASS. 
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ACTUAL SIZE with four form 
A contacts “makes”. Can be sup- 
plied with up to nine springs 
per side (longer can). Also octal 
or other plug-in bases or AN 
connectors. 


HERMETICALLY SEALED. 


SERIES 




















with one 


NORTH RELAY 


Ca eke ake 
MANUFACTURING COMPANY 


FROM 
PLATE 
CIRCUITS 
TO 

POWER 
SWITCHING 


ACTUAL SIZE of IR 205 as mounted 
for canning. Also comes as an open 
relay for panel mounting. Leads solder 
directly to spring terminals. 


MEETS MILITARY SPECS. 


R 2 O 5 represents a series of compact, highly 


versatile relays. The one shown above is arranged for low- 
voltage operation. A popular application of this type is in 
switching 28-Volt aircraft power or electronic circuits. Other 
205s are designed for use where extra sensitivity is impor- 
tant, typically in plate circuits (can be wound for up to 
16,000 ohms). They also have been found ideally suited to 
infinite variations of demand in between. A wide variety of 
contact forms may be specified, from a single make, on 
sensitive relays up to a total of eighteen springs (Six Form 
C’s). Single button (14%) fine silver contact points are 
standard. Others available on specification. 


The North Relay Catalog shows complete line 
of relays, switches and control assemblies. 





Originators of ALL RELAY 
Systems of Automatic Switching 


531 South Market Street, Galion, Ohio, U.S.A. 








































designs and methods for applying 
both types of lubrication. Also dis. 
cussed are means for solving the 
lubrication problems created by ver- 
tical shaft mountings. Additional use- 
ful hints are provided and many illus- 
trations are included. The Fafnir Bear- 
ing Co. 

e No. 62, Reader Inquiry Facility, page 2 


MOTORS AND GENERATORS-— 
Four-page bulletin briefly describes 
and illustrates a wide variety of avail- 
able a-c and d-c motors; electric ad- 
justable-speed drives and accessories: 
and motor-generator sets, generators, 
and rotating-type regulators. Func. 
tions and advantages of each product 
are included, service applications for 
which they are designed are indicated, 
and representative units illustrated, 
Reliance Electric & Engineering Co. 

No. 63, Reader quiry F ity, page 249 
CORK PRODUCTS—Completely  re- 
vised four-page bulletin discusses the 
structure of cork, natural cork prod- 
ucts, cork compositions, and physical 
characteristics and typical products 
made from both natural cork and cork 
compositions, including friction disks, 
gaskets, and clutch and brake facings. 
Data is provided on the characteris- 
tics of natural cork, as well as on the 
physical properties, characteristics and 
uses, sheet sizes, thicknesses, and gov- 
ernment equivalents of typical cork 
compositions. Dodge Cork Co. 

No. 64, Reader Inquiry Facility, page 249 


TEFLON AND NYLON-Illustrated 
12-page booklet contains a brief de- 
scription of a line of plastics materials, 
including nylon molding powders, 
Teflon, Plastacele cellulose acetate 
plastic, Lucite acrylic resin, and 
others. Information is provided on the 
form in which these products are 
available, their properties, working 
techniques, and applications. E. I. 
Du Pont De Nemours & Co. 

ircle No. 65, Reader Inquiry Facility, page 24 


LABORATORY EQUIPMENT—Con- 
taining many illustrations, 28-page 
catalog describes a variety of labora- 
tory units, including attenuation net 
works, decade resistance boxes, vol- 
ume level indicators, noise and 
distortion meters, and output power 
meters. Technical data are provide 
and design features and applications 
covered. The Daven Co. 

Circle No. 66, Reader Inquiry Facility, page 249. 


FERRITIC STAINLESS STEEL- 
Two stainless tubing steels that 1 
sist corrosion and oxidation and have 
the ability to be hardened by heat- 
treatment are discussed in a four-page 
pamphlet. Included are condens 
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A/ _sUNDERWRITERS’- 
APPROVED 


wy Greater Tensile 
Strength 


YY Greater Flexing 
Strength 


YY Ample Conductivity 
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your Cojo» allotment 
goes twice as far 


with the new 


RADIX « Coppenwpeled 


TRADE MARK 


ASBESTOS-COVERED 
RANGE WIRE 


Here’s your chance to S-T-R-E-T-C-H that copper 
allotment! Now Radix offers Underwriters’- 

Approved Range Wire in Copperweld’s famous conductor 
in which a copper covering is molten-welded to a 

steel core. With Copperweld you'll get 

twice the mileage from every pound of copper! 
But our capacity is limited —it’s strictly 

first-come, first-served! Get your order in NOW! 


rHERADIZX WIRE co. 


Manufacturers of Asbestos and Plastic Insulated Wire 
Box 4292—Noble Branch—Cleveland 17, Ohio 
Phone: REdwood I-9/9I 











NEW 


OIL-DAMPED 


SOLENOID 


eras: 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 


available in 
open or closed units 





The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 
control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 


MAIL THE COUPON TODAY 





SCULLY MACHINE COMPANY 
62 Walter Street 
Bridgeport 8, Connecticut 


| would like more information regard- 
ing the NEW Oil-Damped Solenoid. 
Name of Firm... 


Address 


= eS Sk ee 


as 


SCULLY MACHINE COMPANY 


BRIDGEPORT, CONN., U.S.A. 
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technical data on corrosion resistance, 
mechanical properties, forging, ma- 
chining, welding, heat treatment, and 
physical properties of the two steels: 
Croloy 12 (12 per cent chromium 
steel) and Croloy 12-2 (12 per cent 
chromium, 2 per cent nickel). The 
Babcock & Wilcox Co. 
rcle No. 67, Reader Quiry Fac 


COPPER-OXIDE RECTIFIER 
STACKS—Eight - page booklet de- 
scribes the manufacture, circuit de- 
sign, and application of copper-oxide 
rectifiers. Charts, graphs and tables 
are included. General Electric Co. 

e No. 68, Re ry f t ) 


SCREEN ROOMS-—Data on a line of 
screen rooms meeting requirements of 
JAN-I-225, 16E4 (Ships) and MIL-I- 
6181 for radio interference suppres- 
sion, are described in an _ illustrated 
eight-page brochure. Design features 
are discussed that produce a minimum 
attenuation of 100 db from 0.15 to 
1000 me. Also discussed are applica- 
tions and construction features. Ace 
Engineering & Machine Co., Inc. 
e No. 69, F 


POTENTIOMETER NOISE -— ‘Six- 
page laboratory report, “Precision Po- 
tentiometers and Noise,” defines po- 
tentiometer noise and describes the 
causes as well as the systems used to 
determine the noise. Also described is 
a recently developed noise tester. A 
block diagram, circuit diagrams and 
other illustrations are included. Tech- 
nology Instrument Corp. 
e No. 70, Ré r 


POLYPHASE INDUCTION MO- 
TORS-Illustrated six-page folder de- 
scribes large wound-rotor and squir- 
rel-cage polyphase induction motors. 
Design features, advantages of each 
type and available types of housings 
are treated. Various models are illus- 
trated and their ratings and applica- 
tions given. The Electric Products Co. 
Circle No. 71, Reader Inquiry Facility, page 249 


ELECTRONIC COMPONENTS-Six- 
teen-page booklet, containing many 
illustrations, describes company’s his- 
tory and multi-plant facilities and 
briefly discusses products made by its 
four divisions. Among these are con- 
trol knobs, magnetic components, 
special-purpose electron tubes, tran- 
sistors, and many other products. A 
page is devoted to an outline of the 
concern’s research activities. Raytheon 
Manufacturing Co. 

Circle No. 72, Reader Inquiry Facility, page 249 


CARBON GRAPHITE PARTS-—Illus- 
trated 32-page catalog describes Pure- 
bon carbon materials for mechanical 
parts. Included are technical data on 























... OF prevent single-phasing 


This tiny, low cost Heinemann 
Silic-O-Netic Relay puts over- 
load protection right into your 
circuits ...or it can prevent 
single- phasing on three-phase 
motor applications. 


TIME DELAY to allow for 
starting in-rush or temporary 
overloads is provided by a 
hydraulic-magnetic principle 

...and the complete time 

element is hermetically 
sealed, forever free of dirt 
and atmospheric conditions. 
Delay characteristics are 
inversely proportional to 

overload. They are unaf- 
fected by ambient temper- 
ature ...and available 
with curves to suit your 
requirements. 


Send for informative 
Bulletin 5001A. 





ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J. 
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*Reg. U. S. Pat. Off. 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wise, Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


UeCLEVELAND CONTAINER G)~ 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WN. J. 
NEW ENGLAND 8 S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. S 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [: 











Bond 
is 


[eee 


Send today for 
free catalog 

and engineering 
bulletin. 


Toroidal 
Industrial 
Solenoid 
Bobbin 
Radio 
Television 


COILS 


OVER-ALL 
LENGTH 
INCHES 


e THEY'RE NEWLY DESIGNED! 
e THEY CUT PRODUCTION COSTS! 
e TRULY NON-CORROSIVE JOINTS! 


New 
ond 


Precision Wire Wound 


== Axial 
mae Lead 
RS Bb Resistors 


Another ‘‘beat'’ by Bond! Here at last, is a true axial 
lead resistor with completely non-corrosive joints without 
the use of solders or fluxes. All the quality features 

and durability of Bond's widely acclaimed resistors . . 
with new and ingenious innovations assuring better, 
longer performance! Protection plus ... the new Bond 
resistors are absolutely protected from chassis or 
mounting surface, due to the true axial termination 
—affording greater dielectric path. Guaranteed to 
exceed the requirements for JAN R-93 type RB-51. 


Bond resistors are made to all standard tolerances and 
are wound in a wide range of alloys to meet requirements 
of varying resistance values. They are built to customer 
specifications and Bond facilities are available for 
making the following custom-built coils: 


Size Range Of The New Bond Axial Lead Resistors: 


RESISTANCE POWER 
RANGE RATING 5; 
MAX. 2 
oo MEG COMM. JAN. ~& 
OHMS 
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RB51 


Note: All Bond Resistors are impregnated to meet JAN-R-93 


specifications. 


uj f/f] ELECTRONICS CORPORATION 


60 SPRINGFIELD AVENUE, SPRINGFIELD, N. J. 


properties, description of grades, 
methods of attachment, table of aver. 
age characteristics and a chart com- 
paring the expansion of various metals 
with that of Purebon. Use of the 
materials for bearings, seal rings and 
other parts are discussed. Pure Car- 
bon Co., Inc. 
No. 73, 


SOLDERLESS TERMINALS-This 
20-page booklet “The Harrisburg 
Story” describes the growth of a 
company producing solderless_ ter- 
minals and developing the science of 
wire termination. The evolution of 
basic terminal types and of automatic 
wire terminators is traced and the de- 
velopment of basic crimps are de 
scribed. Also included are other inter- 
esting facts concerning the expansion 
of the company. Aircraft-Marine Prod- 
ucts, Inc. 

No. 74, Reader Inquiry Facility, page 249, 


HYDRAULIC CYLINDERS —Con- 
taining 28 pages, illustrated bulletin 
describes a complete line of hydrau- 
lic cylinders with ratings up to 1500 
P.S.I. and 3000 P.S.I. working pres- 
sure. Data are presented on the dif- 
ferent mounting types and capacities. 
Diagrams, photographs and charts are 
included. L eens Engineering Co. 

No. 75, Reader Inquiry Facility, page 249. 


ELECTRONICS DICTIONARY-Fif- 
ty-page glossary defines the most com- 
mon terms encountered in electronics, 
radio and television. Diagrams, sym- 
bols and other illustrations are in- 
cluded. Separate pages list abbrevia- 
tions of technical terms, and names 
of pertinent technical and non-tech- 
nical organizations. Radio Corporation 
of America. 

Circle No. 76, 


PERMANENT MAGNETS -— Four- 
page bulletin describes plant facilities 
and presents technical data on Alnico 
magnets. Applications, characteristics, 
and design considerations are COV- 
ered. Topics covered include machin- 
ing, permanency of characteristics, 
and design calculations. Curves and 
formulas are included. General Mag- 
netic Corp. 
e No. 77, Reader Inquiry fF 


STANDARD AND SPECIAL MO- 
TORS-Six-page brochure containing 
a cutaway view and other illustrations, 
describes a line of standard and spe- 
” il- “purpose motors with ratings from 
¥% to 5 hp. A number of the special 
motors, including air-conditioning 4” 
food-machinery motors, are shown 
and described. In addition, design fea- 
tures of the line and manufacturing 
techniques are covered. A second bul- 
letin, No. 300, containing two pages 
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the SYNCHROTON 


symbolizes the vital role of 
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A proton synchroton mag- 
net—also called a 
\- cosmotron because it will 

produce artificial cosmic 
S rays and speed protons to 


: aia cenedon 5 The proton synchroton, or cosmotron—so called because it 
7 en oe will produce cosmic rays—provides an important link in this 
nation’s nuclear research program and is a vital part of the 
Atomic Energy Commission’s equipment. Within this giant 
magnet shown being completed (above) are over 70 tons of 
copper and copper base alloys. The majority of this metal is 
00 extruded oxygen-free copper windings. In total there are more 
8, than 100 tons of copper in the installation including other 


coils and windings, the cooling system, hundreds of miles of 


. copper wire and bus bar. COPPER plays many of America’s 
os most vital roles today . . . and in hundreds upon hundreds of 
1g- these you'll find HUSSEY COPPER. 
“i HUSSE aud Brace 
ns, 
pe- Cc. G. HUSSEY & COMPANY 
om (Division of Copper Range Co.) 
a“ ROLLING MILLS AND GENERAL OFFICES 
a PITTSBURGH 19, PA. 
fea- 7 Convenient Warehouses CLEVELAND (14) CHICAGO (18) PHILADELPHIA (30) 
ring to serve you: 5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenue 
PITTSBURGH (19) NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 
2850 Second Avenue 140 Sixth Avenue 1620 Delmar Boulevard 424 Commercial Square 
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JOHNSON 
KNOBS & DIALS 


Custom Styling and Modern Design 


Choose JOHNSON knobs and dials for your finest electronic 





equipment. They offer modern design and custom styling 
without costly tooling. Especially suited for laboratory, 

test and measuring instruments, radio transmitters, studio 
equipment and controls, they are made of tough 

black phenolic with heavy brass inserts. Gripping surface 
is excellent. 12 flutes, instead of the usual 8, add 
comfortable “feel” and beauty. Sides taper slightly, 
front surface is depressed to protect the attractive finish. 


Available in many styles, the three basic knob 


diameters are 1%", 1%", and 2%". 

Knobs can be assembled with matching black 
molded phenolic skirts of 12", 2-1/16", 

or 3” diameters; or nickel silver, chromium 
plated dial plates, 12", 2%", or 4". Finish 
diffuses light reflection, markings stand 


out clearly. 


Other types and modifications available 
on special order. For complete infor- 
mation on JOHNSON knobs and ca 


dials, write for your free copy 
of General Products 
Catalog 973. 












Cat. No. 







116-221 
116-261 
*116-281 
116-265 
116-285 
116-288 
116-262 
*116-282 
116-290 
116-226 
116-266 


*116-286 
116-222 





@, 





116-220 
116-260 
*116-280 










he, Other types and modifications available on special order. For 
: ee complete information on. JOHNSON knobs and dials, write for 
5 your free copy of General Products Catalog 973. 


Fee me 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS 
AND JACKS, KNOBS AND DIALS, AND PILOT LIGHTS 


202 SECOND AVENUE SOUTHWEST e WASECA, MINNESOTA 
he 
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116-214-1 
116-214-2 


_ 


oun > fe i w w WHIM P 
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Description 





Instrument knob, black phenolic, 
Y¥,” shaft 
Instrument knob, black phenolic, 
3/16” shaft 
Knob with black phenolic skirt 
Knob with black phenolic skirt 
Knob with black phenolic skirt 
Vernier dial, 0-100, 180°. 
3 to 1 friction drive 
Vernier dial, 0-100, 180°. 
5 to 1 friction drive 
Vernier dial, 0-100, 360°. 
5 to 1 friction drive 


Knob and chrome dial, 0-100, 180°. 


Single line indicator 


Knob and chrome dial, 0-100. 180°. 


Single line indicator 


Knob and chrome dial, 0-100, 360°. 


Single line indicator 
Spinner Knob 
Spinner Knob 
Spinner Knob 


Knob with beveled satin chrome dial 

116-222-1 100-0 over 180° 116-222-4 ON-OFF over60° 
116-222-2 0-10 over 270° 116-222-5 Single line 
116-222-3 1-7 over 180° 116-222-6 0-100 over 180° 


Knob only, black phenolic 
Knob only, black phenolic 
Knob only, black phenolic 





JOHNSON KNOBS AND DIALS 


All knobs and dials fit standard 4" shafts. 
*Also available for ¥" shafts. 





Knob 
Dia. 


% 


1% 
1% 
2% 


1% 
1% 
2% 


ann 








presents ratings, features, dimensions, 
and other data on general-purpose 
capacitor-start, induction-run motors 
with ratings from 4% to 3 hp. The Le- 
land Electric Co. 

No. 78, Reader Inquir ty, page 249 


CASTING PROCESS-—Illustrated ten. 
page bulletin, presents design and en- 
gineering data on the precision pro- 
duction of grey iron castings. Among 
the topics discussed are the funda- 
mentals of the process and its limita- 
tions and advantages. Also covered 
are sizes and weights of castings, lim- 
its and tolerances, machinability and 
cast gears. A detailed index is pro- 
vided. The Sessions Foundry Co. 

No. 79, Reader ry f ty, page 249 


STOCKED ELECTRONIC PARTS- 
Containing 234 pages, illustrated cata- 
log describes 18,000 stocked items. 
Included are standard and _special- 
purpose electron tubes, test  instru- 
ments, transformers, resistors, capaci- 
tors, transistors, and printed-circuit 
components. Other listings include 
fluorescent lighting units, panel me- 
ters and rectifiers, and dials and 
knobs. Allied Radio Corp. 

-ircle No. 80, Ré quiry F 


PORTABLE TACHOMETERS-Illus- 
trated two-page data sheet describes 
a series of portable tachometers and 
presents data on their speed ranges. 
Features, typical applications, and the 
selection of the proper tachometer 
adaptor are covered. Metron Instru- 
ment Company. 

Circle No. 81, Re 


LAMINATES — Twenty-page  pam- 
phlet, “Structural Laminated Resinous 
Plastics,” discusses the characteristics 
and properties of fifty different Pane- 
lyte plastics, including NEMA-stand- 
ard grades. Data are presented on 
properties, composition, and available 
materials; applications and_fabrica- 
tion of molded parts are described and 
illustrated. Panelyte Div., St. Regis 
Sales Corp. 
No. 82, Reade 


STABILIZED CRYSTALS—Contain- 
ing dimensional drawings and other 
illustrations, eight-page pamphlet pro- 
vides information on the frequency 
range, applications and features of a 
wide variety of crystals, many of 
which are housed in hermetically 
sealed metal holders. Temperature 
range and construction details are 
covered. The James Knights Co. 

No. 83, Reader Inquiry Facility, page 249 


SETSCREWS — Dimensions, _ prices 
and other data are presented on an 
extensive line of setscrews. Included 
are hexagon-socket, cup-point, slotted- 
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.we selected 
NAMCO SOLENOIDS 
because all 19 must 
OPERATE IN EXACT SYNCHRONIZATION on 


this precision cutting operation..." 




























Photos Courtesy Lovell Mfg. Co., Erie, Pa. 





The nineteen pairs of knives in this special ma- Wherever you need a push or a pull of up to 25 

chine cut off eighteen identical lengths of rubber pounds, it will pay you to investigate Namco 

; rolls for washing machines. F. J. Fink & Co. de- Solenoids. They're simple: they’re compact—and 

. signed them to operate at exactly the same instant. they're reliable. We engineer them to your specific 

In their own words, “Proper functioning of the requirement. May we recommend the size. style 

d machine depends very largely on the reliability and method of application best suited to your 
7 of the solenoids that actuate the knives.” Nat- needs? 


urally, Namco was their choice. 


Additional reasons why they selected Namco Namco “Stellite”-Welded Solenoids are built 


% ae ha in a variety of sizes and mountings, both 
“Stellite’-Welded Solenoids to do this job, are, : © 
n- Z push and pull types, for either AC or DC 


to quote them further: “—mounting costs are 





er id F Poe service, to meet every industrial application. le 
o considerably less than with other solenoids”, and, The complete standard range is illustrated ; 
} , , . . . . 1 
as their design lends them especially well to inte- and tabulated in Engineering Bulletin ota 
: gration in a functional machine design. EM-52. Ask for vour copy. 
of 
lly 
- Acme-Gri 
re ridley Bar and 


Chucking Automatics 


REVUE Va CHULA iscsi 


and Control st Limit, Motor Starter 
176 EAST 131st STREET CLEVELAND.8, OHIO Centitages « connect 7 tlenoids 
anufacturing 
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MAGNETIC AMPLIFIERS — 
These high gain, high per- 
formance Magnetic Ampli- 
fiers are especially suitable 
to drive two phase induc- 
tion servo motors requiring 
from 0.1 watt to 20 watts 
per phase on either 400 
cps or 60 cps powerlines. 
The output power is either 
in phase or 180 out of 
phase with the powerline 
depending on the D.C. input signal polarity. 




































SATURABLE 
TRANSFORMERS, 
REACTORS 


Lower power gain, 
Magnetic Amplifi- 
ers designed to 
drive two phase in- 
duction motors. 
Output powers 
available are from ©. 
0.5 watt to 1000 watts, 
400 or 60 cps. Catalog available. 


” 
JI 


DATA SHEETS 
AVAILABLE 







STANDARD 
TUBELESS SERVO AMPLIFIERS 


with built-in adjustable SERVO 
LOOP STABILIZATION. Packaged, com- 
pletely self-contained, magnetic servo ampli- 
fiers for position servo systems where either 
A.C. or D.C. error signals are available. De- 
signed for instrument type and power type 
servo systems to work with synchro control 
transformers or potentiometers and two phase 
induction servo motors. 





MAGNETIC 
AMPLIFIERS - INC 


An Affiliate of General Ceramics & Steat te Corp 


632 TINTON AVE., NEW YORK se & 
Telephone: CYPRESS 2-6610 


tity 


headless, fluted-socket and self-locking | 
types. Specifications are also given on 
socket-head cap screws, stainless steel 
screws, and other types of fasteners. 
Set Screw & Manufacturing Co 

rcle No. 84, Reader Inquiry Facility, page 249. 

i 4.) 2 ~~, * ! <8 Denali | | 

TANDEM STRIP FASTENERS—_ 
Two-page bulletin describes a line of 
strip fasteners used where one fastener 
must receive two or more screws. 
Data are provided on metals used, 
assembly details, and specifications. 
Availability and dimensions of special- 
order fasteners are briefly discussed. 
Prestole Corp. 

rcle No. 85, Reader Inquiry Facility, page 249 


VOLTAGE STABILIZERS — Illus- 
trated 12-page bulletin describes the 
principles of operation and construc- 
tion of a line of automatic voltage 
stabilizers. It also discusses the causes 
and effects of voltage variations and 
lists typical applications for the sta- 
bilizers. Operating characteristics and 
specifications are given and_photo- 
graphs and diagrams are included. 
General Electric Co. 

No. 86, Reader Inq 


liry Facility, page 24 

LIQUID RUBBER POLYMER—Four- 
page brochure describes the properties 
and suggests applications for Thiokol 
LLP-2, a viscous liquid which converts 
to a tough solvent-resistant rubber at 
normal working temperatures without 
shrinkage. Capsule case histories are 
included. Thiokol Corp. 

No. 87, Ré r ry 


CAPACITORS AND RESISTORS— 
Illustrated 24-page catalog describes 
an extensive line of capacitors, includ- 
ing ceramic, electrolytic, metallized- 
paper, mica, paper, and a-c motor- 
starting types. Data are also provided 
on wire-wound, molded carbon, and 
special precision resistors. Other prod- 
ucts listed include interference filters 
and test instruments. Aerovox Corp. 

No. 88, Reader Inquiry Facility, page 249 


ROLLER GEAR DRIVES-—Illustrated 
four-page pamphlet describes drives 
for high-speed intermittent motions on 
automatic machines. Applications, spe- 
cial features and specifications are 
discussed. Other topics discussed in- 
clude savings in labor and mainte- 
nance costs. Ferguson Machine & 
Tool Co., Inc. 

rcle No. 89, Reader Inquiry Facility, page 249 


RUBBER BOOTS AND SLEEVES— 
Four-page brochure describes and il- 
lustrates a variety of rubber boots 
and sleeves for machinery, as well as 
bellows, tubing, grommets, and similar 
components. Also stocked and special- | 
order coated-metal stampings and | 
wire forms. Midwest Rubber Co. 

ircle No. 90, Reader Inquiry Facility, page 249. | 


“Clinched by a squeeze, with 
the Greatest of Ease’’—PEM 
Nuts are the answer to load 
bearing threads in steel, alu- 
minum, brass or copper sheets 
—‘‘Too thin to Thread”’. 


More than 600 leading manu- 
facturers have standardized 
on these self-clinching fas- 
teners because simplified 
assembly of one or several at 
a time, with standard tools, 
soon pays for their low cost. 


Positive lock prevents turning 
of fasteners. Reverse side of 
sheet remains flush. No 
swedged rim projects. 


Write for literature and sam- 
ples for trial, Penn Engineering 
& Manufacturing Corp. 
Doylestown, Pa. 
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Juformit, (Novi... 


about your uses for 


¢-p-F M27 BLADS 


Did you know that C-D-F supplies a full range of 
metal clad laminates in both Dilecto and Teflon 
grades? With mounting interest in printed circuits 
it pays to consider the respective advantages of these 
i new C-D-F materials ... it also pays to line up all the 
Information Wanted facts and discuss your specific 
application with your C-D-F sales engineer (Offices 
in principal cities). He’s a good man to know! 






































Dilecto WAL SLADS 
Printed circuits depend upon stable, uniform core 
material and Dilecto has years of proven insulation 
service (Dilecto is a laminated thermosetting plastic 
made only by C-D-F from paper, cotton, glass or 
asbestos fabric base, or a mat base). Normally 
phenolic or melamine impregnating resins are used 
for METAL CLAD sheet stock. There are many 
grades of Dilecto, but only the better electrical 
grades are supplied with metal foil surfaces. Out- 
Standing is C-D-F grade XXXP-26, a hot punching 
grade with high insulation resistance, low and 
stable dielectric losses and excellent moisture re- 
sistance. Green color. New C-D-F Catalog GF-53 
* gives complete data on Dilecto grades. Write for 
your copy today. 


* f 

Teflon’ W3TAL GLADS 

Glass fiber cloth is first coated with Teflon resin 
and laminated into C-D-F GB-112T sheet stock. 
This base withstands high heat (200°C. maximum 
operating temperature) with the dissipation factor 
and dielectric constant extremely low over a wide 
frequency range. No adhesive film is needed to 
bond metal to the Teflon laminate, thus the inher- 
ently good electrical properties of the core material 
are maintained. GB-112T has practically zero water 
absorption, so a METAL CLAD with this core 
offers consistent high insulation resistance with ex- 
cellent stability of dielectric loss properties. 


Grade of laminate 
Sheet size 

Overall thickness 
Thickness tolerances 


Metal: Copper (] 


Metal facing: One side [] Both sides (J 
Minimum bond strength 
Punching requirements 
Any other specifications 


a. Standard NEMA 


b. Closer tolerances requiring 


sanding 
Aluminum [] 


Other [1] Thickness 


WEYAL CLAD Surfaces 
Copper foil (usually .00135” or .0027” thick) is 
bonded on one or both faces of the sheet grade of 
Dilecto selected. The foil used is a special grade 
of electrolytic deposition copper particularly adapt- 
able for cementing onto laminated materials. An 
adhesive film is placed between the metal and the 
Dilecto, and cemented during the pressing and cur- 
ing cycle. When closer tolerances are required 
C-D-F sands the Dilecto to the required thickness 
before bonding. Aluminum, silver, or other alloys 
of various metals may be supplied. 


Better Bond Strengths 


One of the most important physical properties of 
a metal clad product is its peel strength, the pounds 
pull required to separate the foil surface from the 
core material. Working with years of laminating 
know-how, C-D-F has been successful in obtaining 
the following average test values for its METAL 
CLAD sheet stocks: 


Lbs. pull per 


1” width 
XXXP-26 plus .00135” copper ..... 5to 8 
XXXP-26 plus .0027” copper ..... 7 to 10 
XXXP-26 plus .0015” aluminum 9 to 12 
GB-112 Teflon plus .00135” copper .. 6to 9 


Sheet sizes: Dilecto grades — 38 x 38”, 38 x 42” 
Teflon grades — 16 x 36” 


Condinontal-iamond the 








NEWARK 13, at 











os ’ *DU PONT TRADE MARK 
Write for new C-D-F General Catalog GF-53, new C-D-F Teflon folder T-52, and talk METAL CLADS with your C-D-F sales engineer. 
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Your inquiry is invited concern- 





ing a position on our staff if 








you are experienced in the design 











and development of automatic 








data processing systems for mili- 








tary, industrial and commercial 





applications. 























Logical Design 





Component Development 








Programming 








Magnetic Recording 











Circuit Design 
Input & Output Devices 











Research and | Development Laboratories 





Engineering Personnel Department 


Culver City, Los Angeles County, California 


Assurance is required that the relocation of the 


applicant will not cause the disruption of an urgent military project. 


Feature Article 
REPRINTS 


Q\ELECTED feature articles from each 
KJ issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for cop. 
venient filing and to avoid mutilating 
copies of the issue. ; 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Earlier titles for which onl 
limited quantities remain are listed next 
as available without charge on letterhead 
request. Third list in this department 
includes combined reprints of several re- 
lated articles on selected subjects; copies 
are available at prices stated, on orders 
accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 

Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the te- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with 
drawn and no more requests can be filled 


Four New Titles Announced 


Four additional feature articles ar 
now ready for distribution. Requests for 
these reprints, listed first below, should 
be made promptly, since the supply is 
limited. 

Temperature Prediction in Electronic 
Design, October 1952, 8 pages. Prac- 
tical methods and charts relating tem- 
perature to heat loss through radiation 
and convection. Also, Vapor Cooling 
for High Altitudes, discussing the 
problems of cooling with air of de- 
creased density. (123) 

What Makes for Reliability in Relays, 
October 1952, 8 pages. Discussion of 













Adjustable-Speed 
Drives 
Reprints of this 24-page article 
starting on page 113 are now avail- 
able, and can be secured for $1.00 
each on orders accompanied by 
remittance addressed to 
J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20. 
Include 3 per cent sales tax for 
New York City deliveries. 
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TRANSISTORS . . . TANTALYTIC CAPACITORS 


teamed in 100-milliwatt tubeless amplifier 


General Electric engineers at Electronics Park, 
Syracuse, have developed a new tubeless audio 
amplifier circuit that utilizes three junction transis- 
tors and three Tantalytic capacitors. 


Although still experimental, this 3-stage amplifier 
promises significant advances in miniaturized equip- 
ments. It has a power output of 100 milliwatts —less 
than 10°% distortion—and a power gain of 70 db. 


Tantalytic capacitors were a “natural” for inter- 
Stage coupling in the circuit because of their small 
size, large capacitance and low leakage current. They 
match the transistors in ruggedness and long operating 
life. And they will operate over a wide temperature 
range(—55°C to +85°C with at least 65°% capacitance 
at —55°C). Other features include light weight, long 
shelf life, and hermetic sealing. 


If you have a capacitor application where you 
need small size and superior performance, it will pay 
you to investigate Tantalytic capacitors. They’re 
available in polar and non-polar construction and in 


GENERAL @@ ELECTRIC 


NOVEMBER 1952 





ratings from 175 muf at 5 VDC to 12 muf at 150 
VDC. For additional information use the convenient 
coupon below. 


General Electric Company, Schenectady 5, New York. 


Pee | 


General Electric Co., Section D 407-313 
Schenectady 5, New York 


Gentlemen: Please send me a copy of your free Bulletin(s) 
CL) GEC-808 and GER-451 “‘Tantalytic Capacitors” 
L) ECG-1 “‘Germanium Transistors” 


Company 


Street 


| Name _ 
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. .. double efficiency and LOWER COST 70% 


for The Cincinnati Time Recorder Company 


he compact, powerful number five Ledex Ro- 
tary Solenoid is used to replace the bulky old 
type solenoid in the Cincinnati series 800, Auto- 
matic Time Recorder. By comparison Ledex Ro- 
tary Solenoids have 1/7 the weight . . . produce 
twice the power output with the same electrical 
input . . . proved to be more dependable and 
easier to install .. . and reduced the cost of this 
component 70%. The actual size illustration 
of the solenoids show the advantage of Ledex 
compactness .. . 1/6 the volume. 

Let Ledex Engineers assist you in choosing 
rotary solenoids that will save production 
costs and help increase the efficiency of your 

products. Six basic models range in diame- 

ters from 1%” to 3%”, with torque values 
from “% to 50 pound-inches. Various power 
linkages and types of mountings are avail- 
able. Write today for descriptive literature. 


123 WEBSTER STREET, DAYTON 2, OHIO 


relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and military 
service. (131) 
Repulsion-Type Motors, September 1952. 
12 pages. Thorough review of the 
three major types and several varia. 
tions; detailed analysis and tabulation 
of operating characteristics. (132) 
Designing for Shell Molded Castings, 
September 1952, 8 pages. Summan 
of design principles and factors jim- 
portant in evaluating this mechanized 
method of producing molds. (110) 


Earlier Titles Available 
For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 

Inquiry Facility as this issue goes to 

press, and quantities in some instances 

are low. 

Subminiature Electron Tubes Are Reli- 
able, September 1952, 12 pages. Re- 
sistance to heat and shock rather than 
space saving are more important ad- 
vantages in most industrial uses; table 
of types available and sources. (122) 

Selecting Special-Property Organic Fin- 
ishes, August 1952, 8 pages. Properties 
and applications for new coatings based 
on silicones, epoxies and fluorocarbons 
giving high temperature stability and 
corrosion resistance. (115) 

Designing Thermostat Systems, August 
1952, 8 pages. Why the design ot 
the heater and thermostat must go 
hand in hand; temperature gradient an 
important design concept; typical cir- 
cuits for fast warm-up. (118 

Mechanical Types of Variable-Speed 
Drives, August 1952, 12 pages. Syste- 
matic analysis of five groups 0 
mechanical variable-speed — transmis- 
sions and motor drives; operating pmn- 
ciples, construction, horsepower ratings 
and speed range. (140 

Non-Magnetic Steels, July 1952, 8 pages. 
Four types of alloys available for elec- 
trical design; properties, limitations, 
applications; basic metallurgy respon- 
sible for non-magnetic properties. (126 

Silent Chain Drives, July 1952, 8 pages 
Advantages and applications of so 
called silent chain-driven machinery; 
construction details of several designs; 
factors determining proper selection 
satisfactory performance, and long 
life. , (134) 

What Price Accuracy in Instrument and 
Servo Motors, June 1952, 8 pages. 
Why it is often more economical b 
pay for military-type components 0 
greater performance than needed for 
industrial feedback control systems. 

(137) 

Roller Chain Drives, April 1952, 8 pages: 
Review of selection factors that influ- 
ence performance and life for motor 0 
machine drives; efficiency, center @ 
tance, space, speed, angular —_ 
and_ reliability. (209! 


| JIC Electrical Standards Promote Safety 


59 

and Ease of Maintenance, March 1952, 
ve. . . - 

8 pages. Viewpoints of major autom 


ELECTRICAL MANUFACTURING 








"Yes, my boy, this all started after 
| clipped a coupon for a book on 
Die Castings by Hoover.” 


id 


: Let us show you how you can step up production 
: and cut costs with Die Castings by Hoover 


i. Here’s a free book that shows how many a good precision by which Hoover Die Castings are produced. 


product has been made better, many a new product And next to a call by a Hoover engineer, it’s the 


40) has been given a head start—countless products best way of telling you about the many extra services 
é have been made more efficient and costs cut... with you can expect from Hoover—from original engi- 
i. Hoover Die Castings of aluminum and zine. neering design through delivery of the finished 
96) Next to an actual conducted tour through the castings to your plant. 

ges. Hoover Company factory, this is the best way we Just clip this coupon and mail it today. You’ll want 
pes know of showing you—step by step—the controlled to make this booklet a part of your permanent file. 
in, THE HOOVER COMPANY 


7 Die Castings Division, North Canton, Ohio 


and 


ges. 


| to 
S of 
| for 
=|—HOOVER 
(137) 


i 

S THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 





Please send me 





your booklet on Die Castings. 

I fs aay taraiik shan a'a ed Os So he eae 
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7 of die castings since 1922 
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THERE 1S AN ESS conTROL 
70 ¢17 Your Needs 





Full accessibility in a 
small package. 


A.C. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 





50% smaller — lighter. 


HERMETICALLY 
SEALED 
RELAYS 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 


Write for —as the electrical and mechan- 
Bulletin ASR ical equivalent of the AN 
‘ 3304-1, yet 50% smaller in 


size with 42 the weight. 








2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


INDUSTRIAL: 
CONTACTORS; 





screwdriver only. 


: ‘ > Contacts can be replaced with- 
with Plasti-Clad ° out removing wiring. To 
Magnet Coil : change coil, remove magnet 
° * frame and coil assembly only. 
Write for . 10 and 15 amp. poles can be 
Bulletin 600 changed from normally open 
nd to normally closed by using 

° 





e 
e e 
* * : 
GENERAL ° $ Low cost. Small size. 
: ¢ Dependable performance. 
PURPOSE ° ° Available in many contact 
REL AYS . . arrangements. 
« : $ Whatever your needs for inex- 
wie tor 3 np eee 
ulletin 570 * e vestigate R-B-M General Pur- 
* e ® 
@ & 


pose Relays. 


6 ¢ 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems — Write Department A-11 


R-B-M DIVISION 
ESSEX WIRE CORP. 


°gansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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tive users, backed up by typical ex. 
amples demonstrating the need for the 
special JIC provisions. (125) 


Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
pages. Survey of currently used pre- 
conditioning materials and techniques. 
research developments in longer life 


finishes. (119) 


Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De. 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de. 
vices as built-in elements in fractional 
and integral-hp motors. (109) 


Limit Switches in Industrial Machine 
Control, January and February, 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 


circuit. (117) 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature _ service 
dominate. (116) 


Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
effect of processing factors on mag- 
netic properties and density. (120) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all serv- 
ice conditions. (114) 


Trend Is to Smaller, Lighter Thermostats, 
November 1951, 12 pages. Staff sur- 
vey of sources of supply and_ types 


Bibliographies 


In This Issue 


Adjustable Speed Drives, page 129 
Kight-page comprehensive list of 
articles and texts accompanying 
insert on same subject. 


Engineering Manpower Shortage, 
page 302 
References to 10 articles bring- 
ing an earlier bibliography on 
this subject up to date. 


Electrical Insulation, page 290 
List of 30 annotated references 
to articles published in ELEc- 
TRICAL MANUFACTURING since 
July 1951. 
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For visual signals, for controlled distribution of light, for coiored 
floodlighting effects, for intense concentration of light in beams or 
for uniform coverage of limited areas, Kopp lenses, color filters or 
roundels give the control and modification desired. Whether it be a 
traffic signal lens designed to concentrate the beam in the area 
where it is most easily perceived by motorists, or an indicator 
light to warn a housewife that one of her appliances is in operation 

Kopp engineers can develop the most effective design, and Kopp 
craftsmen produce parts that are accurately made and dependably 
uniform in color, dimensions and transmission value. 

Our well-staffed, modernly-equipped laboratory is prepared to 
study your requirements and develop designs that will meet your 


most exacting specifications. 





KOPP GLASS, Inc. 


SWISSVALE, PA. 
Rea 3x” 


247 





OUTDOOR EXPENSIVE available; military needs for hermet. 
ically sealed miniatures are being re. 

PLATFORMS VAU LTS flected in commercial types. (129) 
Cast Resin Embedments, September 195] 

:, ti a 12 pages. Reissue of popular reprint 
z| 4 describing a new design concept for 
_ » Bi miniaturization, unitized construction, 
and ruggedization; types of resins, 

production techniques, selected case 


histories. (128) 


Dual-Element Fuses for Motor Protec. 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


| Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal voltages must be used. (127) 


i Earlier Titles Available 
when you install a on Letterhead Request 


HEV] \ THEN the remaining supply for a 
Y title appears to be insufficient to 


meet the expected number of requests 


DRY TYPE for another month, it is withdrawn from 


és the listing in this department and no 
< TRA NSFOQ longer offered through the Reader In- 
ed RMER quiry Facility. It is difficult at times to 
gs anticipate the actual number of requests 
‘ S : that will be received, and in a few in- 
mart utility engineers re- stances a modest supply has remained at 

duced installati the conclusion of the listing. As long as 

Aton costs by the supply lasts, single copies will be 

Placing this Hevi Duty 225 supplied without charge on_ letterhead 


requests from qualified readers addressed 
KVA 4160-240 Volt type to 


31FH transformer in un- J. A. Campbell 
used Storage space of Director of Reader Service 
” The Gage Publishing Company 


customer's offj on as 
fice building. 1250 Sixth Ave., New York 20 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Protective Controls for Low-Voltage I~ 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cul 
rent-limiting fuses. 


Save on Installation and Maintenance Costs! 
Oiltight Wiring Systems Are Possible, 


Hevi Duty Dry Type Transformers are available in a June 1951, 12 pages. Problems is 

i j improvising with building construct? 
wide range of sizes and types from % to 1000 KVA materials in meeting wiring standards 
-_ re eee 15000 Volts. Performance of Electronic Drives 


Conservative design, vacuum i - Ba Wore Foner, oe 1 
, i 9! ’ pressure iaditea Advantages and _ limitations of hall 
nation, and precise testing assure long and economi- wave electronic controls under varying 


cal service. Write for bulletin HD 499. | operating conditions. 
Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 


available; design suggestions in 
HEVI DUTY ELECTRIC COMPANY 


lecting sockets. 


HEAT TREATING FURNACES “-F-V- TET ELECTR i 
HEVISDUT-Y ere Fhp Induction Motors Made in NEMA 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS Standard Frames, July 1951, 8 page 


MILWAUKEE 1, WISCONSIN Analysis of horsepower assignme 
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Reader 
Inquiry 
Facility 


Electrical Manufacturing 


lf whatever appears anywhere in this issue, either 
| in the editorial or advertising pages, stimulates a 
desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
; will function for readers, immediately contacting 
: the sources for the data requested or forwarding 


reprints. 
; Readers should feel free to make legitimate re- 
: quests for any data which they believe will prove 


‘ | helpful to them, expand their knowledge or com- 
, plete their files. They will be expected to limit their 


requests to those items which are germane to their 
le, 


ss | responsibilities and the type of projects in which 

: they engage. 

on Requests will be processed only if the informa- 

i tion requested on the postcard form is complete and 

. legible. Note that the card must be posted within 

ial sixty days after publication; issues are mailed 
. promptly on the first of each calendar month. 


If it should prove impractical to use the card, 
write the Editor on company letterhead. 


ents 


Electrical Manufacturing READER INQUIRY F 


Readers may use any one of the postcards in the opposite page to request anything appearing in this 
issue. To obtain numbered items on this page, simply circle the corresponding number on the card. 


























Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 164. 





1 Appliance Switch 16 Long Teflon Rolls 31 Heavy-Duty Extension Cord} 46 A 
2 Nylon Powder For Sintering 17 High-Vacuum Rectifier 32 Soft-Metal Cleaner 47 1 
3 Photoelectric Control 18 Ruggedized Meters 33 Subminiature Triode 48 C 
4 Miniature Switch 19 Toggle Switch 34 Dustproof Oilers 49 C 
5 Universal Coupling 20 Solderless Terminals 35 Lead-Lag Ballast SOL 
6 Enclosed Fan-Cooled Drives 21 Perforated Material 36 Heat-Resistant Polystyrene | 51 R 
7 Oil-Filled Capacitors 22 Flush-Type Grease Fittings 37 Range Receptacle 52 A 
8 Packaged Circuit Containers 23 Large-Size Paper Tubes 38 Miniature Slipring Assembly] 53 S 
9 Fibrous Insulating Material 24 Selenium Diodes 39 Diode Clip 54 | 
10 Ring Heaters 25 Snap-Action Switch 40 UHF Transmission Line 55S 
11 Remote Motor Control 26 Miniature Plug-In Amplifier 41 Miniature Pushbutton Switch} 56 C 
12 Midget Packing Glands 27 Class B Insulating Material 42 Three-Wire Caps 57 P 
13 Ring Rheostats 28 Air-Dry Lubricant 43 Midget Wire Stripper 

14 Multi-Turn Potentiometer 29 Miniature Precision Motors 44 Pushbutton Lead-Holder 

15 Panel Vibrator 30 Black and Brown Urea 45 Electric Cable Reel 


Manufacturers’ literature 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 230. 





58 Explosion-Proof Motors 67 Ferritic Stainless Steel 76 Electronics Dictionary 85 T 
59 Sprockets and Roller Chain 68 Copper-Oxide Rectifiers 77 Permanent Magnets 86 \V 
60 Capacitors 69 Screen Rooms 78 Standard and Special 87 L 
61 Industrial Timers 70 Potentiometer Noise 79 Casting Process 88 C 
62 Ball-Bearing Lubrication 71 Polyphase Induction Motors 80 Stocked Electronic Parts 89 R 
63 Motors and Generators 72 Electronic Components 81 Portable Tachometers 90 R 
64 Cork Products 73 Carbon Graphite Parts 82 Laminates 

65 Teflon and Nylon 74 Solderless Terminals 83 Stabilized Crystals 

66 Laboratory Equipment 75 Hydraulic Cylinders 84 Setscrews 


Reprint service 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 242. 





108 Roller Chain Drives 116 Research in Dielectrics, 1951 123 Calculating Heat Dissipati 129 § 
109 Motor Overheat Protection 117 Applying Limit Switches 124 Substitute Spring Materigls} 131 R 
110 Shell Molded Castings 118 Designing Thermostat Systems 125 JIC Standard Wiring 132 R 
113 Dual-Element Fuses 119 Corrosion-Resisting Surfaces 126 Non-Magnetic Steels 134 § 
114 Motor Protection Relays 120 Magnetic Powder Parts 127 Effect of Voltage Variatt 137 $ 
115 Special-Property Finishes 122 Subminiature Electron Tubes 128 Cast Resin Embedments 140 y 





Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
‘write the page number and name of advertiser in the space provided under “Advertised Products” on the ca 
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46 Multi-Outlet System 
47 Tension Meter 
48 Copying Machine 
49 Oscilloscope 
50 Decade Resistance Boxes 
e | 51 Resistance Meter 
52 Midget Accelerometer 
53 Scaler and Counter 
54 Insulation Tester 
55 Spring Tester 
56 Decade Inductors 
57 Pulse Generator 


85 Tandem Strip Fasteners 

86 Voltage Stabilizers 

87 Liquid Rubber Polymer 

88 Capacitors and Resistors 
89 Roller Gear Drives 

90 Rubber Boots and Sleeves 


129 Smaller Thermostats 

srigls | 131 Reliability in Relays 
132 Repulsion Type Motors 
134 Silent Chain Drives 

gto 137 Serve Motors 

ts | 140 Variable Speed Drives 
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THE BALTRIC LINE 
a 


Smaller NEMA Frames « More Horsepower 
Less Weight ¢ Streamcooled « Totally 
enclosed « High Performance « Cool Oper- 
ation « Simple Design * Compact Contour 
Rugged Construction « Protected Ball Bear- 
ings * Polyphase and Single Phase, Integral 
and Fractional Ratings 


BALDOR ELECTRIC COMPANY 
4353 DUNCAN AVE. ST. LOUIS 10, MO. 


WRITE FOR 
BULLETIN 


i 
MODERN IN APPEARANCE, DESIGN and ENGINEERING 
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PALO 


vinyl resin and compound 


To meet 


your exact specifications for: 


SIGNAL CORPS 
HOOK-UP WIRE 
TRANSMISSION CAB 
POT CORD 
BUILDIN 


t exacting your wire insulating specifications may be — 
probably an OPALON resin or compound available 
Monsanto to meet your needs—or one can be compounded 
provide the maximum performance of any special charac- 
pristic you desire. 

OPALON 300, for example, can be compounded to meet the 
most rigid standards of insulation for military communications 
wire. In other compounds, OPALON is used for insulation of 
hook-up wire in radios and switchboards, of transmission cables 
for telephone and electrical systems, of portable cord for 
lamps and home appliances, of building wire for the wiring of 
a variety of electrical equipment. 

If, in addition to excellent general electrical properties, your 
insulation requires special characteristics such as resistance 
to ozone, oil, moisture, mildew and fungus, or low-temperature 
flexibility —look first to the whole range of OPALON vinyl 
compounds supplied by Monsanto for the properties you need. 

Wire coaters: For booklet “Dry Blending OPALON 300,” 
write: MONSANTO CHEMICAL COMPANY, Room 5805, Plastics 
Division, Springfield 2, Mass. 


Opalon: Reg. U.S. Pat. Off. 


OAD 


CHEMICALS ~ PLASTICS 


® 
SERVING INDUSTRY...WHICH SERVES MANKIND 


made by manufacturers to motors built 
to NEMA frames 42, 48, 56 and 66. 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of appli- 
ances, instruments and __ industrial 
equipment. 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
Electron tube measures displacement: 
linear and phase-sensitive amplifiers 
operate meters showing magnitude and 
position of unbalance. 


Electrical Properties of Glass-Fiber 
Paper, August 1951, 8 pages. Insulat- 
ing material with exceptional electrical 
and thermal stability. 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. Anal- 
ysis of plating standards in common 
use. 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Application data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint; staff survey of need for 
engineers and methods to meet the 
need. 


Metal-Surfaced and Other Fluorocarbon 
Combinations, March 1952, 8 pages. 
Combinations reducing cost and limita- 
tions, while retaining advantages of 
fluorocarbons. 


What Do Instruments Indicate, February 
and March 1952, 12 pages. Combined 
reprint on basic types of instrument 
movements and their response on inter- 
rupted d-c or non-sinusoidal a-c cir- 
cuits; significance of average vs rms 
values. 


Combined Reprints 


AS a service to readers who need file 
£% copies of related articles in ELEc- 
TRICAL MANUFACTURING On some subject 
of current interest, selected titles from 
recent bibliographies have been com- 
bined in separate reprints. Subjects cur- 
rently available include: 
Magnetic Amplifiers 
Servomechanism Designs 
Motor Protection 
Engineering Testing 
Copies are obtainable at prices listed 
below on orders accompanied by remit- 
tance (plus 3 per cent sales tax for New 
York City deliveries). Address orders to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
To keep handling expense (and price) 


to a minimum, these combined reprints 
are offered only on orders accompanl 
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Perfection 
IS NO ACCIDENT IN 





Fansteel Electrical Contacts 


Two ingredients go into Fansteel Electrical Contacts—metals and 
experience. When you order Fansteel electrical contacts, we can 
make or procure the metals in a short time—if we do not 
already have them on hand. But we started accumu- 


lating the experience back in 1914 and are still adding to it. 


Perfection is no accident in Fansteel electrical contacts. 
It is the sum of scientific metallurgy, sound engineering and 
hundred peculiar skills, plus the world’s largest and most 
modern facilities for electrical contact production. 
If your product requires electrical contacts, 


why not ask for the willing and sincere aid of 








Fansteel engineers? Fansteel Metallurgical Corporation, Ask for our booklet, 
“Fansteel Electrical Contacts 
North Chicago, Illinois, U.S.A. —Engineering Information” 





kanste 


saat tanuas ELECTRICAL CONTACTS | 
ere AND ELECTRICAL CONTACT ASSEMBLIES 
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POLYPENCO TEFLON’ 


available for economical fabrication 


Extruded .187" dia. to 2.0” dia. 
Tolerance +.002" —.000” up to 1” dia. 
Molded 2.25" dia. to 4.0” dia. 

Beading .030" to .187” dia. 





Extruded .50” to 2.0"’ O.D. 
3/16" to 1.0" I.D. min. wall ¥%"’ 


Molded 1%"’ to 8’ O.D. at %"’ intervals 
Wall thickness ¥%'’ —2%"’ 





Strip thickness .002”’ to .060” 
aia 7 A Slab thickness Ye"’ to 1¥2"’ 


S H y od E S Special extruded shapes to customer specifications 


Outstanding properties of TEFLON 


Advantage 


WIDE SERVICE 


bia toa) itl a3 —100°F to +500°F 
re Ted 3 





Resists all known acids, alkalies and com- 
mercial solvents over the service temperature 
range. 





ZERO WATER 
ABSORPTION Water will not wet the surface. 





LOW POWER .05% p.f. constant over entire frequency 
ie) spectrum. 





STABLE DIELECTRIC 20 h q . 
CONSTANT -U unchanged over entire spectrum. 





TOUGHNESS AT 3 
eT Izod impact strength —70°F 2 ft. lbs./in. 





*Teflon is a trademork of the 
E. |. Dupont Co. 


also available to your specifications 
MACHINED PARTS - MOLDED PARTS 


Potypenco nylon 


teflon 


Write for technical data and prices on Polypenco Teflon and Nylon 
The POLYMER CORPORATION of Pennsylvania + Reading, Penna. 


by remittance. Prices include mail or 
shipping expense. Grouping of orders js 
encouraged; note that additional copies 
in any one shipment are offered at a 
substantially lower price. 

Booklets are 8%x 11 in., printed on 
heavy paper and saddle stitched. Each 
article is reprinted in full, with all orig- 
inal illustrations, tables and charts. Each 
booklet also includes a complete anno- 
tated bibliography of related articles ap- 
pearing in ELECTRICAL MANUFACTURING, 


Magnetic Amplifiers 


Combined reprint of the four articles 
on “Applying Magnetic Amplifiers,” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic amplifiers 
to motor speed control are ineluded in 
this 40-page reprint. The series of four 
articles cover the effect of design factors 
on performance, and procedure to follow 
in selecting the best combination of 
rating, power gain and core material for 
minimum size and cost. 

Single copies of 40-page “Applying 
Magnetic Amplifiers” are obtainable for 
$1.50 each; additional copies in any one 
shipment are $1.00. Send remittance 
with order, including 3 per cent sales tax 
for New York City deliveries. 


Servomechanisms 


Combined reprint of seven feature 
articles on related phases of the design 
of feedback control or servo systems and 
four shorter articles on representative 
servo control applications are combined 
in this 56-page booklet. Included are 
the four Herst articles in 1950 and 1951 
on basic fundamentals of servo systems, 
types of systems, amplifiers and _elec- 
trical and mechanical design factors. 
Three additional articles cover the full 
range of transducers including synchros, 
movable-electrode tubes, movable-core 
transformers, and a table listing and com- 
paring 17 specific types. Applications de- 
scribed are: contour follower systems, 
dynamic balancing machine, stress-strain 
recorder, motor speed control, hydraulic 
piston synchronizer, tension control, and 
others. 

Single copies of 56-page “Designing 
Servomechanism Systems” are obtainable 
for $2.00 each; additional copies in any 
one shipment are $1.25 each. Send re- 
mittance with order, including 3 per 
cent sales tax for New York City deliv- 


eTies, 


Motor Protection 


Combined reprint of the complete se- 
ries of eight feature articles appearing 
in ELECTRICAL MANUFACTURING On Vall 
ous approaches to the problem of pro 
tecting motors and other power sources 
from overload while providing short-cu- 
cuit protection to circuits and wiring. 
Also included are four other shorter 
articles on related subjects. For an anno 
tated list of these articles, see the bibli- 
ography appearing in the June issue 0” 
page 308. Subjects covered include: In- 
terpretation of ratings, calculating motor 5 
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How Good is Your Present Lubricant 
for Permanent Built-in Lubrication? 


Has your present lubricant the properties of adhering to and becoming an 
integral part of the friction surfaces of your products? Does it possess great 
durability? Does it provide long-lived protection at both high temperatures and 
low temperatures ? 


If your present lubricant cannot fulfill these rigid requirements, then you should 


consider “dag” colloidal graphite . . . the ideal material for built-in lubrication. 


“Dag” colloidal graphite, when dispersed in petroleum oil, castor oil, water, 
mineral spirits, alcohol or resin-solvent combinations, gives lubricating, con- 
ductive, absorptive, reflective or pigmentary value to such diversified mecha- 
nisms as food mixers, parking meters, fire alarms, telephone exchanges, electric 
toasters, radio parts, and others. 
Durable dry film lubrication of devices not effectively lubricated with conven- 
tional oils or greases is an advantage of “dag” colloidal graphite. 
Learn how this versatile lubricant can help improve your product. 
Write TODAY for more information. Ask for Bulletin No. 435-23L. 


ACHESON COLLOIDS COMPANY 
Qa PORT HURON, MICHIGAN 
DISPERSIONS @) ... also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 





INTEGRITY— that’s the prime requisite for 
this instrument base; a property proved by 
100% X-ray inspection of this part. It’s a 
Precision Metalsmiths’ Investment Casting 
of 316 stainless steel. 

Cast to close tolerances and accurate in 
details, such parts require surprisingly little 
finishing. Expensive, time-consuming pre- 
assembly machining is avoided, since com- 
plicated parts not possible by any other proc- 
ess are produced as investment castings. We 
do the assembling with expendable patterns. 

Your inquiries are welcomed. We cast in 
any shape, simple or complex, and in 160 
different ferrous and nonferrous alloys. Our 
engineers will assist in designing as well as 
producing your investment castings. 


SEND FOR THIS FREE BOOK 


“Pour Yourself an Assembly” 
describes this versatile process 
and our facilities for helping you. 
For a copy, and for quotations on 

| your requirements, write Precision 
Metalsmiths, Inc., 1075 E. 200th 
St., Cleveland 17, Ohio. 


whew 


the service is too 
tough for die casting 


whew 


an assembly calls for 
a lot of pre-machining 


whew 


you're looking for 
more freedom of 
design 


Tan OUR Lee 


SMITHS 


INVESTMENT CASTINGS 


temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 
breakers. 

Single copies of 52-page “Overload 
Protection for Electric Motors” are $1.50 
each; additional copies in any one ship- 
ment are $1.00 each. Send remittance 
with order, including 3 per cent sales 
tax for New York City deliveries, 


Engineering Testing 


Combined reprint of twelve articles 
published in ELecTRICAL MANUFACTUR- 
ING in a planned program covering major 
phases of instrumentation as a function 
of product development. Subjects in- 
clude: engineering and environmental 
testing in the small plant; methods and 
equipment for sound and vibration; use 
of the vacuum tube voltmeter, oscillo- 
scope and high-speed photography in 
design; measurements of interrupted d-c 
or non-sinusoidal a-c circuits. Also in- 
cluded are two articles on testing winding 
insulation in production and one on the 
problem of radio interference in r-f 
power equipment. For an annotated list 
of these articles, see the bibliography 
appearing in October 1952, page 346. 

Single copies of 76-page booklet, “En- 
gineering Testing,” are $2.50 each; addi- 
tional copies in any one shipment are 
$2.00 each. Send order with remittances, 
including 3 per cent sales tax for New 
York City deliveries. 


4-Fold Boost Seen 
in Electric Power 


B* 1964 available electric power in 
the United States will have in- 
creased four times over what we had at 
the beginning of World War II, pre- 
dicted A. A. Johnson, Westinghouse 
Electric Corp., at the recent Centennial 
of Engineering held in Chicago. Address- 
ing the AIEE Mr. Johnson forecast an 
installed elettric power generating ca- 
pacity by then of 160 million kilowatts. 
Today, the figure stands at 80 million 
kilowatts—more than one-half of the 
world’s energy output. Installed capac- 
ity is expected to increase about 7 per 
cent per year, thus doubling again ir 
the next 10 years. No indication of 
saturation appears to be in sight; in 20 
years the installed generating capacity 
probably will exceed 250 million kilo- 
watts. 

The art of electric power generation, 
Mr. Johnson continued, still has not 
reached its peak, as is indicated by the 
rapid rise in the size of turbine gen- 
erators. Whereas several years back the 
largest high-speed generator was rated 
at 125,000 kw, units of 250,000 kw now 
are on order. 

“Each time a size limitation has been 
approached, the engineers have come 
forward with a development that pushes 
back the barrier,” the Westinghous 
executive said. oo 
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In building a new hotel as in customer service by their 
employees, STATLER Hotels demand the best. That is why 
CADWELD was selected to make electrical connections at the 
new Statler Center in Los Angeles. Illustrated are junction box 
connections of 500 MCM Cable permanently welded by the Capw tte 
CADWELD PROCESS in the vertical position. CONNECTIONS 


cre made on 


For the best in electrical connections — use CADWELD. cane alee 
Cable. 


The CADWELD ELECTRICAL CONNECTION: 


® cannot loosen or corrode 
® cannot be damaged by excessive overload 


® has a current carrying capacity equal to that 
of the cable. 


Electrical Connection Catalog on request. 
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Associations 
and Societies 


American Standards Association 
Bestows Award 
At its 34th Annual Meeting in New 
, York on November 25, the American 
+ At) « Pa ‘ j | Standards Association will award the 
See ) ‘~A Ieee i i Howard Coonley Medal for distinguished 


UPON ACCURACY OF THE D IE service in the standardization movement 


to William L. Batt, minister in charge 


Depends Quality and Finish | of the Economic Cooperation Adminis- 


In This Instance Silver Clad Copper Wire tration mission to the United Kingdom 


ANOTHER behind the scenes service that is part of the every day routine at ee ee ee “a 
“Improved” is shown here. This is the die checking room where dies for all the development and application f es 
our wire and tubing products are scientifically checked to assure the accuracy untary standards will be given to Frank 
fundamentally necessary for the high quality and finish traditional with this O. Hoagland, of the Pratt & Whitnes 
fifty-three-year-old, owner-managed company. We Div., Niles-Bement-Pond Co., West Hart- 
will be pleased to answer inquiries on how our fond Conn. 
many services may be of useful assistance to you. 


" Edison Foundation Institute 
The Home of IMPROVED Service To Stress Engineering Opportunities 


Rhode Island’s largest manufacturer Among the problems to be discussed at 
of Laminated Metals. the Fourth Edison Foundation Institute, 
—— to be held in West Orange, N. J., Nov 
The IMPROVED SEAMLESS WIRE COMPANY 24-25, is the fundamental role played by 
INCORPORATED 1898 engineering and science in our economy 
775 Eddy Street, Providence 5, Rhode Island and the need to encourage more high 
school students to choose careers in en- 
gineering and science. Fifty participants, 
including industrialists, educators and 
civic leaders, will be invited to attend 
the meetings. 





ASM Honors Dr. Chipman 
The American Society for Metals has 
awarded Dr. John Chipman, Head, Dept. 
of Metallurgy, Massachusetts Institute of 
Technology, the 1952 Sauveur Achieve- 
TO SAVE PRODUCTION TIME ment Award for his pioneering achieve- 
ments in metallurgy. 


K FE & T E rR Tool Engineering Research 
Foundation To Be Chartered 
re) L Ea i Rr t 0 & rR & Establishment of a national Tool En- 


gineering Research Foundation is being 
For Soldering with flame. carbon-resistance planned by the American Society 0! 
, F 7 : F , Tool Engineers, sponsors of the project 

oven, induction and conventional iron. 


The Foundation will carry out research 
DIMENSIONAL STABILITY Every single Kester projects in the fields of mneeaent 
; ; : , : manufacturing processes, and allied too 
Solderform is made exactly to specification. ey BrOONNES, cenediall 
: ; engineering problems. The Foundation 
What's more ... they are delivered that ; ; . le ne 
; 7 will be chartered as an independent no 
way to you, in perfect condition, because 


ov eee ; profit scientific research organization. 
of Kester’s scientific packaging. Tentative plans call for making use of 


industrial laboratories, colleges, and uni- 
versities for carrying out the research 
projects. 


Plamondon Elected President 

A. D. Plamondon, Jr., has been elected 
president of the Radio-Television Manv- 
facturers Association. He will also con- 
tinue to serve as chairman of the RTMA 


4a50d3 board of directors. 


Mechanical Design Award Program — 
KESTER SOLDER COMPANY Wiad The James F. Lincoln Arc Welding 
4209 Wrightwood Ave., Chicago 39 Foundation is offering 101 awards ae 
Newark 5, New Jersey * Brantford, Canada ing $30,000.00 for papers giving the bes 


Write for sample assortment or 
test samples for your specific job. 
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A COMPLETE 


STANDARD LINE 


































Wit son tis vous as; ya ftame sim-oven 
, TYP R VOLTS, 400 
TYPE FOR 28 VOLT, 400 800 CYCLES, SINGLE PHASE io eau baa Bho 
CYCLES, SINGLE PHASE SERVICE; 0-115 VOLTS, 3.0 DUTY. 0-230 VOLTS, 3.0 
DUTY; 0-28 VOLTS, 4 AMPS. AMPS. OUTPUT AMPS. OUTPUT 


OuTPUT 


1 KVA FRAME SIZE —EN- 
CLOSED TYPE FOR 115 
VOLTS, 380/1600 CYCLES, 
SINGLE PHASE INPUT; 0-130 
VOLTS, 4.0 AMPS. OUTPUT 


ru 
aa! 









MIDGET FRAME SIZE — EN- 
CLOSED TYPE FOR 120 
VOLTS, 400 CYCLES, SINGLE 
PHASE DUTY; 0-120 VOLTS, 
1.0 AMPS. OUTPUT 




























2 KVA FRAME SIZE —EN- 


CLOSED TYPE FOR 115 
bottle VOLTS, 400/800 CYCLES, 

SINGLE PHASE INPUT, 0-130 

VOLTS, 15 AMPS. OUTPUT 


FOR ae 800 cycLE OPERATION 


. SHIPBOARD, AIRBORNE, GROUND, MOBILE EQUIPMENT 
WHERE SPACE AND WEIGHT SAVINGS ARE VITAL 






THREE BASIC FRAME SIZES 


MIDGET 1KVA 2KVA 


ENCLOSED AND ENCLOSED AND ENCLOSED AND 
OPEN CONSTRUC- OPEN CONSTRUC- OPEN CONSTRUC- 
TION IN RATINGS TION IN RATINGS TION IN RATINGS 
UP TO 1/2 KVA UP TO 1-1/2 KVA UP TO 2-1/2 KVA 














ot 
ct Weight and space must be conserved in shipboard, airborne and allied equipment for national defense 
: needs. By operating electrical apparatus at 400 cycles and higher frequencies, this is accomplished. 
ool Since variable transformers are a necessary component in much of this equipment, a complete stand- 
jon ard line of POWERSTAT variable transformers is now available. A wide range of types is offered 
«a to meet BU Air, BU Ships, Air Corps and Signal Corps specifications. Standard types are built to fulfill 
of the demands of adverse operating conditions including excessive shock, vibration, bounce; high 
. humidity; low and high ambient temperatures. 
rch 

Standard types are described in Bulletin P552H. Send for your copy today. If a standard assembly 

does not meet your exacting requirements, our engineering department will work with you to build 
ted a POWERSTAT to your specifications. 
nu- 
a 

WRITE TO: SE 
‘4 me ee ea 11g ce 

T1311 THURE AVENUE, 

BRISTOL, CONNECTICUT Piette tata hdaellis  ! 
ling 





STABILINE AUTOMATIC VOLTAGE REGULATORS © POWERSTAT VARIABLE TRANSFORMERS @ VARICELL D-C POWER 
SUPPLIES @ VOLTBOX A-C POWER SUPPLIES © SUPERIOR 5-WAY BINDING POSTS @® POWERSTAT LIGHT DIMMING EQUIPMENT 
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Little lamps that help you 
whip-up more sales 


UILT-IN lighting in electric mixers has clinched many 

a sale that might otherwise have been lost. Chances are, 
a small General Electric filament or glow lamp can add new 
sales appeal to your product, too! 


Little G-E lamps can make a product easier to use, safer to 

use. They add little cost, and make your product 

stand out from the rest. General Electric has 

a complete line of small lamps. For help in 

selecting the right one for your product, consult 

your nearest G-E lamp district office. Or write 

Lamp Division, General Electric, Dept. 166- LAMPS 
EM-11,Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 





descriptions of the design and fabrica- 
tion of a machine or a machine com- 
ponent of any type which is designed 
for arc-welded steel fabrication. 

A partial list of subjects includes 
metal-cutting, metal-forming, electrical, 
conveying, and_ processing machinery, 
Also included are metal-making and re- 
fining, textile, food, household, and many 
other types of machinery. 

A 24-page booklet listing typical sub- 
jects in greater detail and setting forth 
the rules and conditions for the awards 
may be obtained from the James F, 
Lincoln Arc Welding Foundation, Cleve- 
land 17, Ohio. The contest closes July 
97, 1953. 


Franklin Institute Awards Medals 
Albert J. Williams, Jr., Associate Di- 
rector of Research for the Leeds and 
Northrup Co., Philadelphia, was among 
the 13 engineers and scientists who re- 
cently received awards from The Frank- 
lin Institute. He received the John Price 
Wetherall Medal for his invention of the 
Speedomax self-balancing recorder. 

Also honored was Edward C. Molina, 
East Orange, N. J., who received the 
Eliott Cresson Medal for his contribution 
to the improvement of telephonic com- 
munications. 

To recognize their contributions to the 
telephone and other electromagnetic com- 
munications, Dr. John Bardeen of the 
University of Illinois and Dr. Walter H. 
Brattain of the Bell Telephone Labora- 
tories, Inc., Murray Hill, N. J., were 
awarded Stuart Ballantine Medals. The 
two men were honored for their con- 
tributions to the theory of surface states 
in semiconductors and for their invention 
of the point contact transistor. 


Conference on Electronic Instrumentation 
And Nucleonics in Medicine 

Problems involved in electronic in- 
strumentation and in nuclear medical ap- 
plications will be the subject of some 18 
technical papers to be presented at the 
Fifth Annual AIEE Conference on Elec- 
tronic Instrumentation and Nucleonics in 
Medicine, which will be held at the New 
Yorker Hotel in New York, Nov. 24-25. 
This will be the fifth gathering of this 
type to be held in New York. 


Eta Kappa Nu Honors Gross 

Eric T. B. Gross, of the Illinois Insti- 
tute of Technology, has been elected na- 
tional vice president of Eta Kappa Nu 
Association, the only electrical engineer- 
ing honor society in the country. Dr. 
Gross will automatically become presi- 
dent of the Association next year. 


ASM Bestows Teaching Awards 

In order to honor engineering faculty 
members for outstanding teaching per- 
formances in the field of metallurgical 
engineering, the American Society for 
Metals has awarded three prizes of $2000 
each to Arthur A. Burr, of Rensselaer 
Polytechnic Institute, Joseph W. Spret- 
nak, of Ohio State University, and Robert 
D. Stout, of Lehigh University. Presenta- 
tion of the awards was made during the 
34th National Metal Congress and Ex- 
position held in Philadelphia, Oct. 20-24. 
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Vew Concepts in Fine-Pitch Gear Suppl y! 
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DOUBLE QUALITY CONTROL 


Now : . . Rynel’s entire production line is housed in a completely air- 
conditioned plant. Through constant humidity and temperature con- 
trols, Rynel offers you double quality insurance in fine-pitch gears. 


And, as leading fine-pitch gear users know, Rynel continues to pro- 
vide the highest measure of quality in processing. From design to 
delivery, through every phase of production, each Rynel fine-pitch 
gear is subjected to rigid Rynel quality standards. 


For the maximum in exact accuracy, fine finish and dependable per- 
formance, specify Rynel . . . and be sure. 


Rynel supplies Precision FINE-PITCH GEARS for 
all major Electronics-Instruments-Communication 


Applications. 


A Rynel Engineer will visit you the same day you call. 
PHONE STERLING 4440 


301 Miller Street © Sterling, Illinois 


CORPORATION Spur @ Helical © Worm @ Worm Gear @ Internal 
Segment e@ Sprocket @ Ratchet @ Straight Bevel 
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WHAT'S 


GOING 


TO 


INFLUENCE 


your choice 
of fasteners? 


Speedier assembly . 

better appearance . . . fewer 
rejects ... greater strength... 
quantity runs? 

Whatever your choice, you will 
benefit by investigating 

THE MILFORD METHOD, 

an integrated service of 
fastener research, design, 
engineering, and production 
collaboration. 


Give wings to work . . . use rivets 


and rivet-setters identified by 
the flying ‘‘M’’ trade mark 

a symbol of quality for 

quality products of metal, 
leather, cloth, plastic, wood 
and paper. With an eye to 

the future, inquire about 

THE MILFORD METHOD to-day! 


tT 


ILFORD 


the name 


to rivet in your memory 


for fasteners 


t 
the 


H 


A on 


™ MILFORD, CONN., 853 Bridgeport Avenue 


Te FE Dn 


AURORA, ILL. 


~ ELYRIA, O., 1104 W. River Street 


£sS7. 1979 


804 


ow 


zm 


Avenue 


ILFORD RIVET & MACHINE CO. 


of 
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Calendar 


of Meetings 


Nov. 10-13—Convention, National 
Electrical Manufacturers Associa- 
tion, Haddon Hall, Atlantic City. 


Nov. Ll—Eighth Annual Meeting, 
The Magnesium Association, Hotel 


Biltmore, New York. 


Nov. 19 —Thirty-fourth Annual 
Meeting, American Standards Asso- 
ciation, The Waldorf-Astoria, New 
York. 


Nov. 30-Dec. 3—48th Annual 
Meeting, American Society of Re- 
frigeration Engineers, Hotel Coin- 


modore, New York. 


Nov. 30-Dec. 5 — Annual Meeting 
The American Society of Mechan- 
ical Engineers, Hotel Statler, New 
York. 


Dec. 10-12—Conterence on Elec- 
trical Computers, co-sponsored by 
the Institute of Radio Engineers 
and the American Institute — of 
Electrical Engineers, Park Shera- 
ton Hotel, New York. 


Jan. 14-16—Third Conference on 
High - Frequency Measurements, 
sponsored jointly by the National 
Bureau of Standards, The _ Insti- 
tute of Radio Engineers, and the 
American Institute of Electrical 
Engineers, Statler Hotel, Washing- 
ton, 2.4. 


Jan. 19-23—Winter General Meet- 
ing, American Institute of Electri- 
cal Engineers, Hotel Statler, New 
York. 


Jan. 21-23—Ninth Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Inc., Hotel Statl>r. 
Boston. 


Jan. 26-30—Eleventh International 
Heating and Ventilating Exposi- 
tion. to be held in conjunction with 
the 59th Annual Meeting of th 
American Society of Heating and 
Ventilating Engineers, Internation- 
al Amphitheatre, Chicago. 


Feb. 4-6—Western Computer Con- 
ference, sponsored by the joint 
Computer Conference Cominitt-« 
of the Institute of Radio Engineers 
and the American Institute of Elec- 
trical Engineers, Hotel Statler, Los 
Angeles. 


Feb. 18-20—Eighth Annual Con- 
ference, sponsored by the Rein- 
forced Plastics Division of the 
Society of the Plastics Industry, 
Inc., Hotel Shoreham, Washington, 
AG, 


HATBORO, PA., 24 Platt Street 


———— El 
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An alloy of copper, nickel and zinc. 
Silvery white, the perfect basis for 
flatware. Capable of a wide range 
of ductilities, therefore ideal for 
deep draws without anneals. 














NICKEL ANODES 








ran 


Seymour Nickel Anodes give even 
deposit with minimum sludge be- 
cause the grain is precision-con- 
trolled during the melt, and each 
melt has laboratory supervision. 
Use them with Seymour Bright 
Nickel Bath wherever time is money! 
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BRONZE 


SRE CoRR ree 


e 


Ever since it was discovered, years ago, that a mere fraction of a percent 
of phosphorus in a melt of copper-tin bronze made it extremely tough, 
resilient and corrosion-resistant, phosphor bronze has been the “wonder 
metal’ in industry. 


Seymour Phosphor Bronze, in which these properties have been developed 
to a high point, is universally used for contact springs in electric snap 
switches, because such springs will “snap” hundreds of thousands of times 
without failure. This performance, plus the ability to function in salt air 
and gas-laden surroundings, makes Seymour Phosphor Bronze highly valuable 
elsewhere in industry. 


If you have a problem Seymour Phosphor Bronze might solve, our engineers 


are at your service, or we will send you samples for test. Made in sheet, 
wire and rod. 


SEYMOUR 


Nonferrous alloys since 1878 










THE SEYMOUR 
MANUFACTURING 


COMPANY 
SEYMOUR, CONN. 
















Transformer for 
horizontal mount- 


ing bracket with 
coil - protecting 
housing. 
































Transformer with 
coil-protecti 
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ing and terminal 
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Enclosed Transform- 
er with receptacle, 


"off'—‘on” switch 
TO and variable volt- 
ege control switch. 


HEADQUARTERS 


Transformers engineered and made by Jefferson include 
such a wide variety that only a few can be mentioned or 
illustrated. 

For over 35 years, Jefferson has specialized in the “small” 
transformer field, producing millions yearly for power and 
control circuits, oil burner ignition, mercury, Neon and 
fluorescent lighting, signal and communication systems, 
radio, radar, television and electronic circuits. 




































































From the original design to the completed product, you 
are assured correctness of design and uniform high quality 
throughout. The Jefferson engineering staff is ready to 
make practical recommendations to cover your particular 


requirements . . . Send your problem now to “Transformer 
Headquarters”. 












































Pioneer Manufacturers of “Small” Transformers 
BELLWOOD, ILLINOIS 











JEFFERSON ELECTRIC COMPANY 


Standards 


Silicone-Varnished Glass Fabric 
Containing 12 pages, NEMA Publica- 
tion No. VF5-1952 contains standards for 
silicone-varnished glass fabric in sheet 
form, full-width rolls and tapes to be used 
as electrical insulation between metal 
parts in electrical apparatus. It includes 
ordering information, methods of test, di- 
mensions, physical and electrical proper- 
ties, manufacture, packing and marking. 
Copies may be obtained from the Nation- 
al Electrical Manufacturers Association, 
155 E. 44th St., New York 17. 





Metallic Rectifiers 

Revisions and additions have been 
made to NEMA standards for metallic 
rectifiers, Publication No. MR1-1950. In- 
cluded are additions to the test standards 
for both copper-oxide and selenium recti- 
fier cells and stacks. Containing 17 pages, 
the set of revised pages will be supplied 
upon request to holders of the original 
standard, the price of which is $1.50. Ad- 
dress requests to the National Electrical 
Manufacturers Association, 155 E. 44th 
St., New York 17. 


Refrigerator Parts of Polystyrene Plastics 

The plastics industry, in cooperation 
with refrigerator manufacturers, has se- 
lected a shade of white that will be con- 
sidered standard for the production of 
refrigerator parts made of polystyrene 
plastics, according to an announcement 
by the Commodity Standards Division of 
the U. S. Department of Commerce. The 
selection has the endorsement of a stand- 
ing committee of the industry represent- 
ing all interests. The new standard white 
becomes one of 19 standard colors cov- 
ered by the Commercial Standard for 
Colors for Polystyrene Plastics, CS 156- 
49. That standard was established in 
1949, and now includes three standard 
shades of white, as well as standard 
shades of green, pink, yellow, blue, 
brown, red, and black. The publication 
containing colorimetric data and _ other 
information on those colors may be pur- 
chased from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington 25, D. C., for five cents per copy. 


Fractional-Horsepower Motors 

Two revised pages are now available 
to holders of the original NEMA standard 
on fractional-horsepower motors, Publi- 
cation MG2-1951. The revisions and ad- 
ditions apply to the system for numbering 
frames; operation of 220-volt general- 
purpose induction motors on 208-volt 
network systems, and standard dimen- 
sions for hermetic motors. A number of 
additional changes are now being made 
and will probably be approved before 
the end of the year. Copies of the original 
publication may be obtained at $2.50 
from the National Electrical Manufactur- 
ers Association, 155 E. 44th St., New 


York 17. 
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Only COPYFLEX gives you 
all these advantages! 


Top-quality prints ready for 


immediate use 
You'll get prints on time despite today’s greater de- 


mands if Bruning COPYFLEX machines replace or sup- 
plement inadequate whiteprinters. 
The COPYFLEX process gives you fast service on 
prints ...as many as you need. a 
And what prints you get from a COPYFLEX machine! Wisin vanigeiet tai 
They’re clean, sharp, accurate reproductions delivered i ee PRN. So 
flat and ready-to-use. What’s more, only with COPYFLEX ee 
can you make prints on so many different kinds of ma- Anyone can operate a COPY- 
terials. For Bruning makes the widest range of sensi- ae machine with a simple 
tized papers, cloths and films. Get the full facts on 5-minute explanation 
COPYFLEX ... mail the coupon! 


No installation — simply make 
an electrical connection SA. 


a 
No fumes or exhausts because 
it uses no vapor developer 


COPYFLEX 93" is virtually auto- 
matic, handles cut sheets or roll 
stock up to 42 in. wide. 


PUES 


RYT al iP es) bail es eS ed 


iz a ome ommn ae CHARLES Caves CO, (ING, ee es “7 


Dept. E112 Teterboro, New Jersey 


[) Send me free- booklet on COPYFLEX process and equipment. 
( Show me COPYFLEX in action (no obligation). 
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SPECIFICATIONS 


Complete facilities to 
produce any sheet metal 
part or assembly to your 
specifications — 

tanks, housings, boxes, 
guards, cabinets, cabs and 
stands. Expand your 
facilities to include 
plant, equipment, and 
experienced personnel — 
without capital invest- 


ment.on your part. 


Yu SKheel. PO hee ) furtnerdt 


STOLPER STEEL PRODUCTS CORPORATION 


308 PILGRIM ROAD 
MENOMONEE FALLS, WISCONSIN 


(MILWAUKEE DISTRICT) 
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Manufacturers’ 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead. 
mentioning EvectricaL MANUFACTURING 
as vour source. See “Literature for the 
Asking” on page 230 for other publica- 
tions available through the Reader In- 
quiry Facility. 


NONFERROUS SINTERED PARTS-— 
Basic design principles and information 
on mechanical properties are presented in 
a 32-page manual, “Facts About Pressed 
Brass and other Nonferrous Powder 
Parts.” Helpful reference material is in- 
cluded on the factors to be considered 
in designing and selecting small struc- 
tural parts for fabrication by the powder 
metallurgy method. Emphasis is on parts 
made from brass, although examples of 
nickel silver and bronze applications are 
reviewed. Booklet is divided into two 
main divisions, the first of which covers 
such topics as sizes; practical shapes; 
physical and mechanical properties; pre- 
cision and tolerances; plating and other 
finishes; self-lubrication; and production 
speeds. The second section contains anal- 
yses of 24 case-histories of commercial 
parts illustrating various aspects of the 
topics discussed in the first section. Also 
included are a picture-sequence of how 
structural parts are made from metal 
powders and a reference page of stand- 
ards and definitions used in powder 
metallurgy. Copies may be obtained by 
addressing a letterhead request to Ph 
New Jersev Zinc Co.. 160 Front St., New 
York 7. 


Book Reviews 


Kingzett’s Chemical Encyclopedia, Eighth 
Edition, Edited by Ralph K. Strong. 
D. Van Nostrand Co., New York, N. Y. 
1186 pp. $16. 


Chemistry impinges on the work of de- 
signer of electrically operated and elec- 
tronic equipment in more ways than 1s 
commonly realized. Some of the most 
significant contemporary developments 
such as transistors, and high-temperature 
insulation are to a large extent the work 
of chemists. 

A good reference source to chemical 
terms, processes, and reactions can there- 
fore be a useful adjunct to a design eng! 
neer’s library. The book under review 
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Special Rome Synthinol® 901 


HOOK-UP WIRE—8 MIL WALL 


Underwriters’ approved for 
105° with no assigned voltage 





Look to 


for your special cable requirements 


amen t- TYPE HOOK-UP WIRES 





Rome manufactures commercial type hook-up wires with 
three standard insulations. 


ROME HI-TEMP —a rubber insulation with exceptionally 
high resistance to heat and moisture. Underwriters’ ap- 
proved for 75° C. 


ROME SYNTHINOL—< polyvinyl chloride thermoplastic 
compound, highly resistant to acids, oils, alkalies, mois- 
ture and flame. Underwriters’ approved for 80° C. 


ROME SYNTHINOL 901 —offers all the advantages of Rome 


Synthinol plus higher resistance to heat deformation, 
baking embrittlement, shrinkage and cracking; also im- 
proved solderability. Underwriters’ approved for 105° C. 

Available in sizes 24 AWG to 16 AWG for 300 and 600 
volt ratings (Rome Synthinol sizes 18 AWG to 14 AWG for 
i volts), plain or with outer covering. 


“MILITARY TYPE HOOK-UP WIRES 


Rome Cable is a- manufacturer of military types SRIR, 
SRHV and WL, complying with Army-Navy Joint Specifica- 
tion JAN-C-76, as well as shipboard types SRI and SRIB 


SIMPLE or COMPLEX... 








Special 136 


CONDUCTOR 





ROME SYNTHINOL 
INSULATED CABLE 


ome 


Designing and manufacturing special wires 
and cables to meet the most exacting require- 
ments of electronic and other electrical equip- 
ment manufacturers is a specialty with Rome 
Cable. Perhaps your specifications call for a 
complex product like the 136 conductor cable, 
illustrated above, for electronic computers. Or 
you may require something as simple as the 
single conductor, space-saving hook-up wire, 
with an 8 mil wall. Regardless, Rome has the 
technical skill, engineering experience and 
plant facilities to offer the exact cable for your 
particular need. 

Rome also produces a wide range of com- 
mercial type hook-up wires, television camera 
cables, intercommunication cables and radio 
frequency transmission line. All can be manu- 
factured for exceptionally low dielectric losses 
at all frequencies, high heat resistance and 
conductivity. For special cables, it pays to go 
to cable specialists. Make Rome your source 
for special cables. For complete information, 
send the coupon below. 
































































































































































B: conforming to Specification MIL-C915. Insulated with 
. Rome Synthinol, these wires are manufactured in a 
complete range of specification sizes. 
; It Costs Less to Buy the Best 
RE oo et) ee ee ee ee en ee Se eRe ee One ae ee ae eS 
st ROME CABLE CORPORATION ya 34 i t 
ts Dept. EM-11, Rome, N. Y. 3 e) ia] 3 SEG ' 
- Please send me information on Electronic Wiring 
rk Same Mug. 


Es wo eaey Sets ACG Wis torare Siaxecatireon Ssaae enh is eee ee ieee ROME - NEW YORK 
Cera y 
TORRANCE + CALIFORNIA 
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Trouble 


Stands up to 
rugged use 


It is most important that the 
commutator be designed and 
engineered to do the job for 
which it is intended. 

Engineering, Production and 
Management are all keyed 
toward this objective. Silver 
bearing copper, the finest grade 
mica and steel most suitable for 
the application are employed 
toward this end. 

We recommend that you check 
with us first before completing 
your commutator design. With 
many hundred different designs 
of our own it would be most 
likely that we are already tooled 
for your particular job. 

Special sizes built to your 
order. 

Send us your prints for quo- 
tation. Write for our free catalog. 


co. £ A CG DO 


COMMUTATOR 


INCORPORATED 


325 WEST OHIO STREET 
CHICAGO 10, ILLINOIS 
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holds a well-established reputation and 
fulfills admirably its purpose of being a 
“digest of chemistry and its industrial ap- 
plications.” All entries are in alphabetical 
order, with each entry set in clear bold- 
face type for easy reference. The infor- 
mation is presented concisely; in some 
instances a subject is covered thoroughly 
in a l- or 2-page summary. Although the 
range of entries naturally covers many 
that are completely out of the field of 
interest for the product design engineer, 
there is a vast and fascinating body of 
information for the inquisitive and ac- 
quisitive minds, 

The first entry, incidentally, is “A- 
Bomb,” a testimonial to the up-to-date- 
the eighth edition. Some 700 
changes are incorporated in this edition. 


ness of 


Welding With Stainless Steel Electrodes 
—Published by The Lincoln Electric 
Co., Cleveland 17. 32 pp. $0.25. 
Booklet is a reprint of material from 

“Procedure Handbook of Arc Welding 
Design and Practice,” prepared to make 
information on welding stainless steel 
more generally available. It covers weld- 
ing of chrome-nickel as well as straight 
chrome steels, with complete welding pro- 
cedures; type analysis, physical and me- 
chanical properties are included, along 
with detailed recommendations for clean- 
ing, warpage control, selection of 
welding alloy. 


and 


Industrial-Commercial Electrical Refer- 
ence (Second Edition), by E. S. Lincoln. 
The Electrical Modernization Bureau, 
110 Mamaroneck Ave., White Plains, 
N. Y. 1700 pp., 500 tables, 1400 illus. 
$25.00. 


Revised after 11 years, the second edi- 
tion is an up-to-date reference source 
covering the entire field of industrial elec- 
tric operations with major emphasis on 
plant maintenance and modernization. 
Among the 26 sections are the following 
of particular interest in design: Indus- 
trial Wiring, incorporating applicable 
N. E. C. code requirements; Electrical 
Control with data on contacts, motor con- 
trol, relays, resistors, switches and other 
components; Protective Equipment in- 
cluding circuit breakers, fuses, and other 
protective devices; Motors and Generators 
covering selection, application and instal- 
lation, and characteristics of fhp types; 
Primary and Storage Batteries; Electrical 
Measuring Instruments, and_ Electrical 
Measurements; Electric Insulation mate- 
rials, properties and characteristics; Me- 
chanical Drives. Fifteen other sections are 
related to subjects of more interest to 
plant maintenance and operation than to 
design of electrical equipment. N. E. C. 
code provisions and NEMA standards are 
included in discussions under applicable 
headings. 

Performance data, dimensions, ratings, 
and features of selected commercial prod- 
ucts are included, and while confined to 
“sponsor” products are generally repre- 
sentative of the field. Because of the wide 
scope of the book, specific subjects are 
necessarily covered somewhat superficial- 
ly, and no references are made to tech- 
nical literature sources. i 


TRY pom 
First, 


Ay] 


FOR ELECTRONIC COMPONENTS 


We offer immediate delivery from our yas 
stock of more than 25,000 items—all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 


Always Check Wells’ Stock First! 
Quotations and quantities available will 
be given immediately upou request. 


ADEL CLAMPS 
ANTENNAS 
Insulators, Mast Sections 
BINDING POSTS 
am \=> “BLOWERS 
\@ W/ CABLE ASSEMBLIES 
CHOKES 
COILS 
CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micas, Ceramic, Variable, Trimmer 
CRYSTALS 
DYNAMOTORS & BRUSHES 
FILTERS 
FUSES & MOUNTINGS 
GENERATORS 
GROUND RODS 
HEADSETS 
IF COILS 
JACKS 
JACK BOXES 
KEYS, Telegraph 
KNOBS 
LAMPS 
LORD MOUNTS 
LUGS 
MOTORS & BRUSHES 
PLUGS 
RECTIFIERS 
Selenium, Copper Oxide, Meter, Diode 
RESISTORS—AIll Types 
SELSYNS 
SOCKETS 
SWITCHES 
Aircraft, Micro, Switchettes, Toggle 
TIMERS 
TUBING—Flexible 
TUNING SHAFTS 
TRANSFORMERS—Al! Types 
VIBRATORS 
WALKIE TALKIES 


Available Now! 

A complete signal corps stock number 
listing of items in our stock. Write for list 
ing No. SG-200. (For government agencies 
and contractors only.) 

Manufacturers and distributors—write for 
Radio-Electronics Catalog No. H 501. 
Write, Wire, Phone four Requirements 


all phones: SEeley 8-4143 


833 W. CHICAGO AVE., DEPT. M, CHICAGO 22, IU 
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Series AJ Helipot 
models are only 7/4” 
in diameter and 
1%" long; weight 
1.0 oz. Ten-turn 18” 
slide wire gives ad- 
justmentaccuracy 
of 1/3000 in a 100- 
ohm unit—1/6500 in 
a 50,000-ohm unit. 


SULTS 


To win consumer preference and assure customer 
satisfaction, Helipot Corporation is guided by a basic 
policy that has proved as effective as it is simple. It is: 
(1) to produce components of the highest precision, and 
(2) to realize the economies inherent in mass production. 


By following these objectives, Helipot has become the 
world’s largest maker of precision potentiometers, pro- 
ducing the widest selection of single-turn and multi-turn 
units available anywhere. 


States Helipot: “Our policy of mass producing the 
highest precision potentiometers practicable, in order to 
deliver top quality at moderate cost, is reflected in the 
fact that standard linearity accuracy of all our stock models, 
selling competitively, is held to + 0.5°;. Our reliance on 
Driver-Harris alloys such as Nichrome V, Advance, and 


ost Alloy 
at S 5 


4 


Cutaway view of Model A 10-turn Helipot precision 
helical potentiometer. Resistance element 45” long is con- 
tained in case 2” x 1-13/16” diameter. On element are 
wound 3000 to 9800 turns of resistance wire, depending 
on total resistance value required. Adjustment accuracy 
is 12 to 14 times that of conventional single-turn potenti- 
ometer of equal diameter. 


Karma to provide resistance windings for many of our 
products constitutes a strong endorsement of Driver- 
Harris skills and reliability.” 


Driver-Harris takes particular pride in having played so 
important a role in the Helipot story, and is fully con- 
scious of the responsibility the confidence of this famous 
manufacturer imposes. 


Nichrome*, Advance*, and Karma* are at your service, 
too; as are more than 80 other alloys developed exclusively 
by Driver-Harris for application in the electrical and 
electronic fields. We feel confident that, like Heliport, you 
will realize outstanding advantages by putting one or 
more of them to work for you. Let us have your speci- 
fications. We'll be glad to make recommendations based 
on your specific requirements. 


*T.M. Reg. U.S. Pat. Of. 


Sole producers of Nichrome, Advance, and Karma 


Driver-Harris Company 


HARRISON, 
BRANCHES: Chicago, 


NEW JERSEY 


Detroit, Cleveland, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WOPLD 





Pictured are a few of 
many Nylon parts SINKO 
has molded for some of 
America’s leading manu- 
facturers. 


SINKO, a pioneer in Nylon Molding, is now 
supplying a great many industries with parts 
made of this remarkable plastic material. Nylon 
has properties that are highly desirable, espe- 
cially in mechanical parts; and tends to improve 
and develop the products in which molded 
Nylon parts are used. 


Check these outstanding Nylon characteristics: 


Unusual strength and resiliency 

. Resistance to wear, to impact, and to shock loads 
Endurance to abrasion, corrosion, and prolonged 
immersion 

Attractive appearance and long life 
Withstands effects of chemicals and excessive 
temperatures 

\ Silent and self-lubricating 


SINKO molds all Thermoplastic Materials, including the remarkable new KEL-F .. . in 
sizes from 4 to 60 oz. A highly skilled staff of specialists, using the latest in modern equip- 
ment, will manufacture your injection molded parts and products with the utmost in accuracy, 
speed, and economy. 

Our services include Design and Engineering; Mold Construction; Metal-Plastic Assemblies; 
2 and 3 color Plastic Spraying and Painting; Hot Stamping; Vacuum Distillation Plating; Fabri- 
cating and Assembling. 


/Check with us on your Nylon and other Plastic Molding applications . . . we'll be 
glad to furnish you with test samples! 


2 SINKO MFG. & TOOL CO. 


3135 WEST GRAND AVE. «© CHICAGO 22, ILLINOIS 


BRANCH OFFICES: 


PHILADELPHIA 7, PA. DETROIT 2, MICH. 
SIMMONS PLASTIC SALES CO. JAMES TIFFT—512 Stephenson Bldg. 
Suite 512—Jefferson Bldg., 1015 Chestnut St. 


MILWAUKEE 3, WIS. MARION, IND. 
RICHARD P. VALLEE—2302 W. Clybourn St. SAUL GANZ—4th & Branson St. 
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MEN in 
INDUSTRY 


Dr. E. F. W. Alexanderson has joins 
the Radio Corporation of America, Ney 
York, as a consultant. Credited wi! 
more than 300 inventions, Dr. Alexande. 
son served as chief engineer at RC\ 
from 1920 to 1924. 


William O. Springer has _ been ap 
pointed manager of the New York plan 
of Joseph T. Ryerson & Son, Inc., Chi. 


cago, steel distributors. 


Charles D. Greentree has been ap- 
pointed manager of engineering of Gep- 
eral Electric’s General Engineering Lab- 
oratory in Schenectady. 


Charles E. Mertler has been promoted 
to vice president in charge of engineer- 
ing and development of the Stevens 
Manufacturing Co.,  Inc., Mansfield 
Ohio. Mr. Mertler formerly was chief 
engineer at Stevens. 


Dr. Robert E. Samuelson has be 
appointed chief engineer of the Motoroli 
Research Laboratory at Phoenix, Arizon 


Henry Taylor has been promoted t 
assistant to the director of research 
Aerovox Corp., New Bedford, Mas 
Peter P. Grad has joined the compa 
as technical director. 


Ralph A. Anderson has been appoint 
vice president and chief engineer 
Panascan Inc., Chicago 


Lowell A. Bunnell has joined the 
Thomas and Sons Co., Lisbon, Ohi 
ceramic engineer. His duties inv 
research and deve lopment work. 


Harold A. Burnip has been appoint 
director of purchase engineering 0! T 
Lincoln Electric Co., Cleveland. # 
will be responsible for developing nt 


| 

Electrical engineers and physi | 
cists with electronic background | 
are urgently needed by the Rome | 
Air Development Center, Rome. | 


Mi. “W Information concerning 
available openings and _ salary | 
ranges may be obtained from: 


Mr. Robert R. Easter 
Professional & Scientific 
Recruiter 

Employee Utilization Branch 
Attention: RCPCU 

Rome Air Development Center 
Griffiss Air Force Base 
Rome, New York 


Cll ll....LCF*#LE“ 
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it’s a magic world for homemakers! 


—thanks to the accuracy, dependability and 


long life of 
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Pressure cookers speed cooking— To be dependable, automatic timers on Refrigerators last a long time. 

: bee but timing must be accurate. washing machines must start instantly. So should the automatic defrost timer. 
otor 
rizon 
ted t 
rch 

Mas Bhecunnse timing by Telechron motors has helped take much 
yn pal 

of the drudgery out of household chores. 

Telechron timing motors are true synchronous motors. Rotors make one 
point : ° . . 
ail complete rotation for each cycle of the alternating current source — 
and are instantly self-starting (reach full speed in 1/20th 

of a second). This is especially advantageous for such uses as 

the s ; . ‘ ‘ , ‘ 

Yhio, a home appliances where many applications require intermittent 

invol operation of the timing motor, and demand instant. dependable starting. 

Similarly, because Telechron synchronous motors do not need close 
spo clearances between rotor and stator, they will remain quiet 
ee . ‘4 “eo 
of T throughout their long life. 
‘4 i: j - 
ing mi Get complete facts on the broad line of Telechron synchronous 
timing motors. Application engineering service assures proper 
selection. Write for catalog IS-120. Telechron Department. 





a 


General Electric Company.311 Homer Ave., Ashland, Mass. 


CONT 


physi- | 
round | 
Rome | 


Rome, | 
erning | 
salary 


MARK OF TIMING LEADERSHIP 















Type H3 Motor— used for the range 
timer and tefrigerator defrost timer. 
Also recommended for such light-duty 
applications as timing and switching. 


Type B3 Motor—aA medium-duty 
motor that's ideal for washing machine 
timers, and other switching applica- 
tions. Also recording and controlling 
mechanisms. 
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The step up to Aircraft Engineer- 
ing —and a better life in Southern 
California—isn’t as steep as you 
might expect. 

Aircraft Experience isn’t neces- 
sary. Lockheed takes your know- 
ledge of engineering principles, 
your experience in other engineer- 
ing fields, your aptitude, and 
adapts them to aircraft work. You 
learn to work with closer toler- 
ances, you become more weight 
conscious. 

What’s more, Lockheed trains 
you at full pay. You learn by doing 
—in Lockheed’s on-the-job training 
program. When necessary, you at- 
tend Lockheed classes. It depends 
on your background and the job 
you are assigned. But, always, you 
learn at full pay. 

These opportunities for engi- 
neers in all fields have been created 
by Lockheed’s long-range produc- 
tion program — building planes for 









ENGINEER TRAINING PROGRAM 


[ 

| 

{ 

| M. V. Mattson, Employment Mgr., Dept. EM-11 
| Aircraft Corporation 
{ 

{ 
Ss 


Burbank, California 


\ 


—— eae oe 


? 


-—-—— — -— 
oa = - 
~ -——_ 
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Yes, Lockheed can train you—at full pay! 


defense, planes for the world’s air- 
lines. 

And remember this: When you 
join Lockheed, your way of life im- 
proves as well as your work. 

Living conditions are better in 
Southern California. The climate is 
beyond compare: Golf, fishing, 
motoring, patio life at home can be 
yours the year ’round. And your 
high Lockheed salary enables you 
to enjoy life to the full. 


Note to Men with Families: Hous- 
ing conditions are excellent in the 
Los Angeles area. More than 45,000 
rental units are available. Thou- 
sands of homes for ownership have 
been built since World War II. 
Huge tracts are under construction 
near Lockheed. 


Send today for illustrated bro- 
chure describing life and work at 
Lockheed in Southern California. 
Use handy coupon below. 


Dear Sir: Please send me your brochure describ- 
ing life and work at Lockheed. 


My Name 
My Field of Engineering 
My Street Address 


My City and State 


| engineers, by the Rucker Co., Oakland, 


| ager in charge of the design and manu 


materials, lower cost substitute materials 
and establishing processes and methods 
permitting better and more economical 
manufacture of welding equipment, 


John E. Lancaster has been appointed 
assistant chief engineer of the Air Cop. 
ditioning and Refrigeration Engineering 
Division, Worthington Corp., Harrison, 
my a Other appointments include 
William C. Osborne as manager of th 
Research and Development Dept.; Fred. 
erick C. Gilman as a research engineer 
and T. A. Herman as assistant chief engi- 
neer of the Reciprocating Engineering 
Division. 


Dr. Martin A. Edwards has bee 
named manager of engineering of Gep. 
eral Electric's X-Ray Dept. in Milwav 
kee, Wisc. Dr. Edwards, who has 
been engineering manager of the General 
Enginering Laboratory in Schenectady, 
will succeed William J. Fleming, who 
has been appointed manager of the GE 
Lighting and Rectifier Dept. in Lynn 
Mass. 





Eric Ledin and James E. Hays have 
been appointed group engineers in the 
Engineering and Research Corporation's 
Flightronic flight simulator division at 
Riverdale, Md. 


T. E. Schroeder has been appointed 
chief engineer of the Heavy Furnace 
Division of Sargeant & Wilbur Inc, 
Pawtucket, R. I. 


R. R. Harrison has been appointed 
assistant chief engineer, and Bruce Mac- 
Donald and B. E. McNay, senior project 


Calif. 


Victor Welge has been appointed 
associate director of engineering for 
P. R. Mallory & Co., Inc., Indianapolis. 


William L. Ringland has been named 
chief engineer of the motor and generator 
section of the Power Department o 
Allis-Chalmers Manufacturing Co., Mil 
waukee. 


Gardner P. Wilson has joined Cor 
solidated Engineering Corp., Pasadena, 
Calif., as a senior development engineer. 


James A. Comstock has been ap 
pointed president of Acme Electric Corp. 
Cuba, N. Y. Mr. Comstock joined the 
company in 1930 as chief engineer. 


John L. Myers has been appointed 
by The National Electric Products Corp. 
Pittsburgh, as product engineering mai 


facture of its line of outlet and device 
boxes, electric metallic tubing fittings 
and connectors. 


Dwight W. Bloser has been appointed 
chief engineer for the Transicoil Corp, 
New York. 

Frank Rowell, Jr., has been elected 
president of Guardian Electric Mfg. Co. 


Chicago. 
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Here’s a new thin Class *H’’ insulation... 


mc IRVINGTON Silicone-Coated Novabestes* 


pointed Only .0025” to .003” thick—suitable for continuous operation at 180° C 
ng for —offering excellent electrical and good physical properties—Irvington 
napolis. Silicone-Coated Novabestos is ideally suited for any application re- 


r quiring a thin high-temperature insulation. 
nam 


merator Irvington Silicone-Coated Novabestos consists of a special grade of 
ent of very thin, very pure long-fiber asbestos formed into continuous-length 
».. Mil rolls, and completely saturated and coated with silicone resin. 


Silicone-Coated Novabestos is a two-way space-saver in the design of 
d Con- electrical and electronic equipment. Since it meets all Class “H” re- 
sadena, quirements, it allows windings to run at higher temperatures, and thus 
oo permits more compact construction. Its exceptional thinness cuts down 
the space needed for insulation—effecting savings in weight as well as 


on al i ° 
= + in size. 


> Corp., 
ned the 


: If you’ve been looking for a thin Class “H” insulation, you'll certainly 
oT. 


want to know about this new product of Irvington insulation leader- 
pointed ship. Just send the coupon for technical data sheet. 


s Corp., 


ig man- *Trade Mark of Raybestos-Manhattan, Inc. 


ma 1900000000000 OOOO OOS SSCS OOF 


fittings, Send this convenient coupon now Irvington Varnish & Insulator Co. EM 11/52 


9 Argyle Terrace, Irvington 11, N. J. 
S 
pointed Fr 
| Corp. 


i VARNISH & INSULATOR COMPANY 
lect 
fg, 00. 9 Argyle Terrace, Irvington 11, N. J. 


Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 


Gentlemen: 


Please send me technical data sheet on Irvington 
Silicone-Coated Novabestos. 
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RS SELENIUM RECTIFIER 


Zuality! 


om the basic raw materials . . . to the final perform- 
ince tests... Vickers selenium rectifiers are put through 
one of industry's most rigid and comprehensive quality 


control systems to produce consistent quality rectifiers. 


Tests and 
Inspections 


@ MATERIALS... . . 142 


These tests and 


@ SELENIUM PURITY .. 11 


Tatt Tait Mert i ie Melle 


ttt ae Satellite @ CELL PROCESSING ie 61 


characteristics and stable, 


Tal Tmt ee Salhi tek « ASSEMBLY . . . . . 1 8 
@ ELECTRICAL. .... 12 
@® MECHANICAL .... 11 


more reasons why VICKERS 
makes a better rectifier: 


@ Automatic electro forming ‘'pre-stresses' 
cells. 

@ Precision-matched cells prevent overload— 
overheating. 

@ Hydraulic assembly assures mechanical 
strength and dimension. 

@ Rectifiers shock and vibration tested to 
Military Specifications. 





Write for Bulletin 3000. Vickers engineering service is available without obligation 








ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
A UNIT O F 7eE SPER a Y CORPORATION 


1803 LOCUST STREET e SAINT LOUIS, MISSOURI 















Company Briefs 





The H. M. Harper Co. has begun 
construction on another addition to their 
plant in Morton Grove, Il. Containing 
57,000 sq-ft, it will house their newly 
developed Aero Division, specializing in 
the manufacture of high temperature fas. 
tenings used in jet engines. 


Wagner Electric Corp., St. Louis, Mo. 
has appointed Arthur H. Beasley manager 
ot its Memphis sales branch. 


General Controls Co., Glendale, Calif. 
has opened a new plant containing 60,000 
sq-ft of floor space at Skokie, Il. 


The Claud S. Gordon Co., 3000 §. 
Wallace St., Chicago, has occupied its 
new manufacturing plant on a 6%-acre 
site at Richmond, Ill. The home office 
and the headquarters for the engineering 
and service departments will remain at 
the Chicago plant. 


Gries Reproducer Corp., New York, 
is building a plant with 90,000 sq-ft of 
floor space in New Rochelle, N. Y. 
Building is expected to be completed 
early next vear. 


Central Transformer Corp., Pine Bluff, 
Ark., has announced plans for the erec- 
tion of an 80,000 sq-ft plant. 


The U. S. Navy has entered into a 
contract with the Raytheon Mfg. Co. 
Waltham, Mass., and  Microlambda, 
Rome, Italy, for the manufacture of radar 
in Italy under the NATO “off-shore pro- 
curement” program. Under the terms of 
this agreement, the first of its kind to be 
formulated, Raytheon will provide engi- 
neering and manufacturing assistance to 
Microlambda which will produce the 
radars. 


Hytron Radio & Electronics Co. has 
changed its mail address from 76 Lafa- 
vette St., Salem, Mass., to 100 Endicott 
St., Danvers, Mass. 


Sylvania Electric Products Inc., New 
York, recently dedicated the new head- 
quarters plants of its Electronics Division, 
in Woburn, Mass. 


Wagner Electric Corp., St. Louis, has 
purchased property adjoining its main 
plant and containing four buildings hav- 
ing a combined floor area of more than 
100,000 sq-ft. After being renovated, the 
new buildings will be used to increase 
the company’s transformer manufactur 
ing capacity. 


Consolidated Engineering Corp., Pasa- 
dena, Calif., has opened new offices for 
its subsidiary company, CEC Instruments, 
Inc., at 285 Madison Ave., New York: 
The offices will handle sales and services 
for Consolidated Engineering's line of 
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LOCK AND FLAT WASHERS 


MANUFACTURE 


To mee 
...man 
a few of the many Ww 


D BY GARRETT 


med Forces specifications 

rrett. Here are 

le from stock: 
NAS 143 
NAS 143 Cc 
NAS 463 


t aircraft and Ar 
ufactured and stocked by Ga 


ashers availab 


AN 975 
A 3135 (countersunk) 


A 3235 (countersunk) 
AN 122576 thru 122600 BEB X SERIES 
NAS 70 BEC X SERIES 


Write for folder on AN Washers 


d for aircraft use by the 


® HOSE CLAMPS MANUFACTURED BY GARRETT 


AN 737 CLAMP—Approve 


Armed Forces. 
thumb screw adjustment. 
AN 748 TYPE—Worm type, 


Qs 100 & 


screw assures 
and used by Armed Forces. 
AUTOMOTIVE T 
tongue to prevent Pp 
captive unit preven 


Stainless steel, with floating bridge and 


self-locking 

instant adjustment. Approve 

Plated to prevent corrosion. 
t, scarfed 


ypeE—Screw type adjustmen 
unching of hose. Staked bolt, plus 


ts loss of parts. Rustproofed. Write 


uniform, 


for details and catalogue sheet. 


STAMPINGS MANUFACT 


From 4 small part for 
electronic instruments to 
automotive parts Garrett 
can fabricate them bet- 
ter and cheaper than is 
le in your own 


possib 
plant. Send your stamp- 


ing problems to us. Fu 
details upon request. 
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© EXTRA FLEXIBILITY ute to meet rigid government re 


quirements, Tensolon Hook-up 


= FREE STRIPPING Wires are available in sizes from 


AWG30 through 20 with stranded 
silver-plated copper conductors and 


e HIGH DIELECTRIC | the patented Tensulated Teflon® 


covering which eliminates pin holes 


RATING-5510+250°C Sue inet reeularities 


SPECIAL KIT FOR LABORATORY 
REQUIREMENTS — 


*Black, brown, red, orange, yel- Twelve 100 ft. rolls of 

low, green, blue, violet (purple), AWG 22, in assorted colors 

grey {slate}, white, tan, pink in convenient compact wt 
{flesh}, light green, light bive. er : tn a 





PANEL METERS 


hy SUPREM 





Every year more and more manufacturers are using Supreme meters as initial 
equipment in hundreds of electrical and electronic devices. Quality built in 
every respect with many outstanding features such as EFFICIENT ALNICO 
BAR MAGNET—SELECTED PIVOTS AND JEWELS—DOUBLE BRIDGE CON- 
STRUCTION—HIGH TORQUE MOVEMENT—STRONG TOUGH POINTER— 
RUGGED MOVING ELEMENT. Available in a variety of sizes and types with 
or without special dials. Write Supreme today about your meter needs. 


—O, / Request for prices and delivery 
ur 25t, ear given prompt attention. 


SUPREME, INC. GREENWOOD 16, MISSISSIPPI 
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analytical instruments, including ele. 
tronic computer and automatic data han- 
dling equipment. 


Majority control of The Sag Harbo, 
Industries, Inc., Sag Harbor, N, y 
manufacturers of solenoids and allied 
components, has been purchased }, 
Stuart A. Miller and Paul R. Scheerer, jr 


Chase Brass & Copper Co., Ine. 
Waterbury, Conn., a subsidiary of Ken- 
necott Copper Corp., has reorganized its 
research activities to include a new fe. 
search and development department, The 
new department has been formed to meet 
the need for increased and more funda. 
mental research on copper, titanium and 
other metals. 


H. K. Porter Co., Inc., Pittsburgh, has 
purchasaed The Watson-Stillman Co, 
Roselle, N. J., manufacturers of forged 
steel fittings and hydraulic equipment 


Apex Electrical Co., Cleveland, is te- 
organizing plant facilities at Cleveland 
and Sandusky, Ohio. As a result of the 
installation of new fabricating and as 
sembly lines for vacuum cleaners and 
automatic clothes washers at Sandusky 
facilities for fabricating wringer washers 
and dishwashers have been moved to the 
Cleveland plant. In addition, all Fiber- 
glas processing operations will be car- 
ried on in the Fiberglas molding division 
in Cleveland. 


The Syntron Birmingham Sales Co. 
has opened new offices at 1831—29th 
Ave., So., Birmingham 9, Ala. The com- 
pany handles selenium rectifiers, electric 
heating elements, shaft seals, and other 
products of the Syntron Co., Homer 
City, Pa. 


Thomas & Betts Co., Elizabeth, N. J, 
will complete in December a_ 31,000 
sq-ft building for shipping and_ storage 
that will top off a five-year building 
program. The new structure is being built 
adjacent to the firm’s plant here. A re 
cently finished 38,000 sq-ft building for 
raw material storage and new production 
equipment already is in operation. 


Appleman Art Glass Works, Berget- 
field, N. J., manufacturers of electtic 
radiant heat panels, has changed its name 
to Electriglas Corp. 


Minneapolis-Honeywell Regulator Co. 
is opening a new manufacturing plant in 
Minneapolis for expanded defense pr 
duction. The building contains 38,000 
sq-ft and is Honeywell’s eighth manufac- 
turing plant in Minneapolis. 


Admiral Corp., Chicago, has consol: 
dated all refrigerator production at i 
subsidiary, Midwest Manufacturing Corp. 
Galesburg, Ill. 


The RCA Victor Division of the Radi¢ 
Corporation of America has arranged to 
acquire from the Noma Electric Corp. 
The Estate Stove Co., of Hamilton, Ohio, 
now a division of Noma. The Estate 
Company makes ranges and heaters. 
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Aft your service 


National’s’complete fabricating facilities 


First objective in our fabyicating service is to save you time, 
money and production heatlaches. Second objective is to make 
the service useful, but economical. Adequate facilities, modern 
laboratory plant and equipment, technical skills and the 
knowledge gained through 79 Years of experience all play a 
part in helping us meet these objectives. Hundreds of success- 
ful customer case histories form ouk record. Next time you need 
fabricated parts—one or one million—whether of National 
Vulcanized Fibre or Phenolite lamin\ted plastic, get in touch 


° ° ° \ 
with National. .We’re at your service. \ 


\ 


NATIONAL VULCANIZED FIBRE CO. 
Wilmington . Delaviere 


Offices in \% principal oy 
since 1873 












































DES !| G N ‘a « 


half of the energy in the storage ca- 
pacitor being transferred to the lamp 
on each pulse. The equipment has 
been inexpensive to build and_ has 
proven reliable in operation. Produc 


Epoxy-Polyester Molded 


Case-history reports covering 
applications in coal-mining 
equipment and precision in- 
struments 


RALPH POIRO!1 
Chief Chemist 
The Acme Wire Company 


POXY - MODIFIED © polvester 
HK) resin components have been ap- 
plied to obtain highly desirable per- 
formance characteristics in coils and 
other types of components. These 
compounds contain no solvent-type 
reactive monomers (thus differing 
from other types of polyester com- 
pounds), provide 100 per cent fill of 
voids under vacuum impregnation, 
have extremely low exothermic reac- 
tions, and are nontoxic and non- 
corrosive. The epoxy nature of the 
compound provides strong adhesion to 
metal windings. 

Several case histories as described 
here relate specific characteristics to 
specific applications. (The polyester- 
epoxy compound referred to in each 
instance is the Acme Star Compound 
made by the Acme Wire Company. 
New Haven, Conn.) 

1. Load-measuring-relay coil. These 
relays are designed for circuit-break- 
ers that are installed to control under- 
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tion units have a light output of 160 
lumens and a flash brilliance approxi- 
mately 150 times the steady-state 
brilliance. Discharge is actuated either 


manually or through synchronizing 


ground operations in coal mines where 
the so-called “electrical sectionalizing” 
system is employed. The relays oper- 
ate in slowly fluctuating ambient tem- 
perature ranges within the limits of 
OC (32F) to 38C (100F), but under 
extremely humid conditions up to 95 
per cent RH depending on weather 
conditions above ground or moisture 
conditions underground. In some in- 
stances, the accumulated moisture on 
the coils is slightly acid owing to the 
sulfuric acid present in many mines. 
Conventional-type coils wound with 
varnish-impregnated tape had a serv- 
ice life of only 2 to 3 months. 

The circuit breaker manufacturer 
(1.T.E. Circuit Breaker Company) re- 
placed these coils with new type ol 
coil impregnated and molded with the 
polvester-epoxy compounds. (See Fig. 
1.) These have now been in operation 
for about two years, with no known 
relay failures due to the coils. These 
coils have been immersed in 10 per 
cent sulfuric acid for test periods up 
to 13 weeks with no noticeable effect 
on the coil, except a slight incursion 
of the acid along the leads by capil- 
lary action. Uniformity of dimensions 
of the new molded coils has served 
appearance and form 
factor in the relays, and also cut as- 
sembly time 

Cost did not exceed that of tape- 


to improve 





(Continued from page 162) 





circuits. An indicator light mounted 
on the front panel shows when the 
capacitor is charged, and a window jg 
provided tor observation of the spark 


gap. Ll Pa 


Coils 


impregnated coils. This, however, js 
a secondary consideration in the ap- 
plication since reliable long-life per. 
tormance of the circuit breakers to 
avoid mine fires is the 
requirement. 

Another application of the Acme 
molded coil is in a Square D Com. 
pany Class 7002 d-c contactor (Fig. 
2), a special device supplied for use 
on coal-mining equipment. Here 
again, resistance to severe humidity 
conditions and sulfuric acid was the 
primary reason for the change since 
previously used standard coils were 
tound unsatisfactory. 

As a contrast to end use in mining 
equipment, the General Radio Com- 
pany utilizes the Acme __ polyester- 
epoxy compound in several different 
types of instrument transformers as 
a desirable means for minimizing 
corona. One of the applications is il- 
lustrated by the attached interior view 
of Type 1500-A Counting-Rate Meter. 
a variety of the Geiger-Mueller 
counter. This transformer has, among 
other secondary windings, one de- 
veloping 2000 volts a-c across its ter- 
minals, which when rectified sup- 
plies plate voltage to the Geiger- 
Mueller tube. To conserve space the 
transformer is quite small in view ot 
the high secondary voltage. While 
enough insulation can be put into the 


paramount 





Fig. 2—Another molded coil used in coal-mining ed P 
° ° ° ° . . - ‘ actor: 
ment is designed into this Square D Class 7002 d-c contact 


xs . "YE Ts or 
Fig. 1—Road-measuring relay (1-T-E type LPS 15A) f 
ou» ° ei an 
coal-mining equipment uses poly ester-epoxy-treated . 
. * wo * ition’ 
molded coils to withstand difficult ambient condit! 
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i Leading manufacturers of electrical equipment throughout the United States have selected Young 
Brothers Ovens because of their outstanding performance under a wide variety of conditions. 
The reasons why Young Brothers Ovens deliver consistently fine results are: 
® Accurate control of temperature distribution through the entire work space 
guarantees uniform results throughout the complete oven load. 
© Heavy duty construction provides continuous, dependable performance 
and economical operation. 
@ Wide range of standard and special designs can be engineered for your 
specific requirements. 
® Practical experience with all types of baking and drying in the electrical 
industry acquired through 56 years of specialization in oven engineering 
equip: assures you the best method for your purpose. 
factor. Young Brothers engineers are available to discuss your problem without obligation—they can help 
you improve production and cut costs. Write or call for more details. 
\) for 
= 9 OTH o Y 
= YOUNG BROTHERS COMPAN 
Established 1896 1821 COLUMBUS ROAD CLEVELAND 13, OHIO 
URING 
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Fig. 3—Interior view of General Radio’s 1500-A Counting. 
Rate Meter incorporating polyester-epoxy processed trang. 


former (shown at left center) to minimize corona effects, 


Fig. 4—Power transformer in this General Radio 1530A 
Microflash is also impregnated and molded with the Acme 


polyester-epoxy compound to minimize corona. 


located within the 
plated case.) 


former is large 


coil to withstand the voltages devel- 
oped, the inevitable air gaps which 
occur, associated with the solid parts 
of the insulation, provide a locus for 
corona formation. 

The logical method of eliminating 
the corona is to replace the air by a 
fluid or solid dielectric having higher 
dielectric constant and breakdown 
voltage. Use of oil or liquid dielectric, 
however, implies the necessity for an 
expensive and bulky hermetically 
sealed case. Since the Acme Star Com- 
pound before polymerization is suffi- 
ciently tenuous, it will, with proper 
methods of application, flow into 
and fill up even small air spaces, 
remaining there while being poly- 
merized in the molds. It was therefore 
selected for this application. It was 
found that corona is almost entirely 
absent in transformers so processed. 
Not only is the aural evidence absent, 
but electrical evidence exists too. The 
Type 1500-A instrument itself is suf- 
ficiently sensitive to the field radiated 
by corona that excessive amounts of 
corona will induce false counts. 


(Trans- 


rectangular nickel- 


A similar situation applies with re- 
spect to the power transformer for 
General Radio’s Type 1530-A Micro- 
flash. The capacitor, which produces a 
short brilliant flash of light when it 
discharges through a gaseous tube, is 
charged to about 8000 volts d-c by 
the rectified output of a transformer 
having a rms secondary voltage of 
about 6000. This transformer is on 
the same core as the one described 
above. Comparing the 6000-volt sec- 
ondary of this to the 2000-volt second- 
ary of the one above shows that the 
corona problem is greatly enhanced. 
However, Acme Star Compound has 
solved the corona problem for this 
transformer as well. Fig. 4 shows the 
interior of the Type 1530-A. 

A third transformer, likewise made 
on the same core as the other two, 
but with a higher stack of lamination 
iron, is employed to supply filament 
and plate voltages for a complex fre- 
quency standard and measuring in- 
strument being manufactured for the 
Armed Services to their specifications. 
This transformer has been processed 


with this compound instead of using 
varnishes in an open mounting & 
using a complete hermetic seal. 
mounting would not be acceptable 
the Armed Services, and complete 
hermetic seal involves more money, 
space and assembly time, and also i 
volves the fragility of the terminals 
associated with this construction. At 
cording to General Radio’s reports, 
this Acme polyester-epoxy compound 
has been found to meet Armed Ser- 
ice immersion cycle requirements ye! 
is simple to apply, inexpensive, rea 
ily and quickly done, and the com 
pound itself covering the transformer 
is actually resilient where hermetically 
sealed terminals are fragile. 
Raytheon Manufacturing Compan) 
cooperated in the pioneering of the 
Acme molded units by designing 
and furnishing untreated transformers 
The transformers were impregnate 
and encapsulated by Acme with their 
epoxy-polyester compound and passed 
all the test requirements of Specific 


tion MIL-T-27, Grade 1, ary 


Geiger Tube Attachment for Goniometers 


Extends usefulness of X-ray 
diffraction test. 


NEW Geiger counter attach- 
ment for Weissenburg goniom- 
eters used in diffraction work has 
been developed by the Research & 
Control Instruments, Division of 
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North American Philips Co., Inc., 
Mount Vernon, N. Y., for use with 
the counting circuits and recorder of 
the Philips X-ray spectrometer. The 
goniometer with this attachment pro- 
vides accurate data for crystal struc- 
ture investigations, electron distribu- 
tion problems and reflection intensities 


of single crystals. 
Ordinarily, the crystal is mountee 
on the axis of rotation, and is orient 
by adjustment arcs and bathed in # 
X-ray beam normal to the axis. F 
in the form of a cylinder around 
crystal records diffracted beams * 
rows of spots. Conversion of the 
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FOR LOCK WASHERS THAT 


7 


/ Ss 
3 “DOUBLE CHISEL EDGES 
- Be LOCK CONNECTIONS 


2 WAYS PERMANENTLY 


Everlock’s alternating chisel edges actually BITE into both surfaces—into the face of the work 
and the nut—and are held in place permanently by powerful spring tension. 
Available in four standard types or special to your exact specifications. 
When ordering screw-washer assemblies from screw manufacturers 
specify EVERLOCK washers for quality and fast service. 
WRITE FOR LATEST CATALOG AND PRICES AND FOR NAME AND ADDRESS OF NEAREST REPRESENTATIVE. 


THOMPSON-BREMER & COMPANY ©¢ 1642 W. HUBBARD STREET, CHICAGO 22, ILLINOIS 
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SERIES 16 
RACK TO PANEL TYPE 


7-10-15-18 CONTACTS 


LIGHTWEIGHT FOR AIRCRAFT & 
PORTABLE EQUIPMENT USE @ POSI- 
TIVE POLARIZATION © PRECISION 
MACHINED NON-ROTATING. CON- 
TACTS © MINERAL FILLED MELAMINE 
BODY ¢ HIGH DIELECTRIC AND 
MECHANICAL STRENGTH @ TELE. 

/ SCOPING BARRIERS FOR UNUSUALLY 
LONG CREEPAGE PATH 


CTS ae alas 


7-10-15-18 CONTACTS 


SPECIFICATIONS 


MAXIMUM WIRE SIZE... 
Creepage between contacts . . 7/32’ MIN. 
Air Space between contacts . . 3/32’ MIN. 
Breakdown voltage between contacts with 
connector engaged at sea level, normal 
conditions V.R.M.S. 


CABLE TO PANEL TYPE 


7-10-15-18 CONTACTS 


+ + $16 AWG 


ALUMINUM HOOD AND CABLE 
CLAMP IS AVAILABLE FOR ALL 
TYPES, DESIGNATED BY ADDING “H” 


TO TYPE DESIRED, i.e.: 7-16 PH, 
Plug with Hood, 7-16 SH, Receptacle 
with Hood, 7- 16 H, Hood only. 


CATALOG WITH COMPLETE 
DETAILS — AVAILABLE ON 


REQUEST. TO DEPT. EM 11P 


speiocinned 
DedllR avs< 


45-01 NORTHERN BOULEVARD, 1.1. C. 1, N.Y. 
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strument entails attaching a Geiger 
counter tube in place of the film 
holder. The tube receives the dif- 
fracted beam that would correspond 
to one of the formerly filmed spots. 
The Geiger tube is held in the desired 
relation to the crystal by a_ bracket 
that fits the dovetail slide on the 
camera. To increse the range of meas- 
urement, the tube can be tilted in a 
plane containing the rotation axis of 
the crystal. An oscillating mechanism 
is also provided to give a_ rocking 


Flame-Proof Vent 


Y redesigning refinery-type limit- 
B amp squirrel-cage motor starter 
(Class I, Group D, Div. 2) so only 
one cubicle is required instead of two, 
the Control Dept. of General Electric 
Co., Schenectady, has reduced space 
requirements by 60 per cent and cost 
by 23 per cent. The new single- 
cabinet design features a vented ex- 


Sintered flame trap vents are located 
under protecting metal forms in this 
redesigned explosion proof starter. 





angle range from 0 to 3 deg, at speeds 
of 1 revolution in 4 or 8 min adjust: 
able by changing a gear. 

The range of X-ray measurements 
that can be made with the new Geiger 
tube attachment is from 0 to 140 deg 
which covers about 95 per cent of all 
diffraction beams in the cone. The 
Geiger tube will intercept any beam 
in this cone in an ar 
to the A push- 


crystal ikon axis. 


button extension cord permits remote 


control of the oscillating motor. 


For Starter Cabinet 
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ow HONEYWELL oe SWITCHES 


help put the “automatic” | 
MAYTAG Automatic a 


An automatic washer must give safe, trouble-free 
service day after day. Water inflow must be ac- 
curately regulated and washing action begun at 
the proper time. The machine must never start 
while the lid is raised, must stop if the spin-dry- 
ing basket becomes unbalanced during the dry- 
ing cycle. 























The Maytag Automatic Washer performs these 
vital functions unfailingly —with the help of three 
Honeywell Mercury uinilinn located in the 
machine’s cover. Glass enclosures fully protect 
the switches from the effect of water vapor and 


splash which may vary from 60° to 150° F. 


Prevents operation if lid is open or 
clothes in drying cycle are off balance 


When the cover of the washer is lifted, this mer- 
cury switch tilts and stops the machine until lid 
is closed again. Actuated by a trigger, it also 
shuts off power if the spin-drying basket becomes 
unbalanced. 


Controls water level 









. Proper water level is maintained automatically 
NG . . . : 
by a float which tips this switch to an angle 
a causing it to shut off the inflow of water and hold 
- desired water level within 1-16 of an inch. 
leg . 
a Starts washing action 
The When the float reaches proper water level, this 
eam switch starts the washer agitator and begins the 
ular washing cycle. | 
ush- 
note - — Three 
c : ; Honeywell | 
Mercury Switches, with 
rubber-covered leads, 
mounted in cover of the 
Maytag Automatic Washer. 
¥ RO- Eee beni - Your nearby MICRO field engineer will 
Let a- MIC omeer: : help select the exact mercury switch for 
show you hen you canis Sséyourr application from more than 90 Honey- 
a4 } > -reurv Swite »sions. These i 2 
ptaee “use Honeywell ercury Switches | well Mercury Switch designs. These include 


; 


; ; |. a wide variety of mountings, actuating link- 
-~|-—-as-@ principle of good design” 6 6 


ages, lead supports, terminal blocks embed- 
ments and enclosures. Contact your nearest 


MICRO branch office for information. 
F C EY a © A DIVISION OF 


NAKERS OF PRECISION switcnes MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
a 
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_ Stzavns. MAGNETIC BRAKES - 


LOUIS ALLIS * CENTURY * ALLIS CHALMERS 
ELECTRO MIC * GENERAL ELECTRIC 
STERLING * RELIANCE 
U.S. ELECTRICAL 
WESTINGHOUSE 
MARATHON 
EMERSON 
ELECTRA 
ONTINENTAL 
B.A. WESCHE 
DOERR ELECTRIC 
MORSE* DELCO 
CTRIC+TRIAD 
BROCKMYER °° DIEHL 


Chotce of Leaders Everywhere 
SMOOTHER 


A snappy release eliminates 
any drag when starting the motor. 































FASTER 


A quick steady pressure brings 
a fast stop with 
smooth, even operation. 


SAFER— 


Magnetically released and 
spring-set, STEARNS Brakes 
provide a true safety brake in 
the event of power failure. 


STEARNS MAGNETIC BRAKES are used throughout industry on hoists, 
machine tools, conveyors, laundry machines, etc. Available in sizes ranging 
in torque from 1.5 lb. ft. to 7500 Ib. ft., they may be used for holding an 
unbalanced load in position or for eliminating coasting time of motors and 
machines. All major motor manufacturers either supply them exclusively, 
or will furnish them upon request, motor-mounted and ready to operate. 
Write for specification sheets. 


plosion-proof case. The separate cubj- 
cle formerly required for the contro] 
power has been avoided through use 
of a new manually operated oil-im- 
mersed explosion-proof disconnect 
switch in the primary circuit of the 
control transformer. 


The enclosure consists of sheet 
metal with vents that pass air but 
effectively block flame due to their 
labyrinth construction. The vents are 
formed by sintering corrosion-resistant 
metal balls in a mold to produce a 
plate with minute, devious passages, 
In the event of internal burning in the 
cabinet, pressure cannot build up be- 
cause the expanding gases escape 
through the vents. Ooo 


Integrally Molded 
Phenolic Slip-rings 


TY HENOLIC | slip-ring assemblies 

and brush blocks molded _ by 
Auburn Button Works, Inc., for the 
Raytheon Manufacturing Company. 
Fig. 1 shows a_ transfer-molded as- 
sembly 5% in. high, 7 in. OD and 
5% in. ID. Rings are coin silver and 
are integrally molded in one opera- 
tion. Leads terminate in threaded in- 
serts at the top of the assembly. Top 
and bottom drive rings are inserted 





Fig. 1 
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LOTT AMAA ES 
the toughest batteries,\too! 





PROBLEM: Make it good- 
looking but tough 


RESULT: THE KATHANODE 


battery case 
molded by <a. —_—_ GENERAL AMERICAN 







World’s largest group of Those in the auto battery business will 
injection presses for big moldings tell you, “The public buys the best look- 
ing battery on the shelf!” 

General American in co-operation 
with Gould-National Battery Company 


Again... America’s leading manu- 
solved the problem. The Kathanode facturers use the creative engineer- 
Poly-Red has the toughest container eR TRC TC ee mele] 
ever built. It resists chipping and crack- American's Plastics Division. Find 
ing, sub-zero weather and extreme out how General American can be 
heat. It’s completely unaffected by part of your production line. 


battery acids. 

This container is molded on General Serer A 
American’s big, high-speed injection 
equipment where the first successful 
one-piece jet battery is also produced. 





Write for descriptive brochure 


4a 
ASTICS DIVISION GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 S. La Sclle Street, Chicago 90, Illinois * 10 E. 49th Street, New York 17 * 2842 W. Grand Boulevard, Detroit 2 


No Structural Weakness 
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Cold-Flow 


See the difference! an 


These two parts, one made by high 
production Camcar Cold-flow and the 
other by machining, were microphoto- 
graphed to give visual proof of the 
strength and accuracy inherent in 
Camcar Cold-flow. 


Notice the smooth structural lines of the 
Cold-flow part following the entire 
contour, including the threads. The metal 
flows where strength is required; machin- 
ing cuts away the natural grain flow. 


Order Camcar Cold-flow small metal 
parts for maximum tensile strength and 
close tolerances. You'll be convinced of 
the tremendous quality and production 
advantages on your first Camcar 
Cold-flow order. Send us parts or 
prints today. 


Telephone 5-9451 e Teletype RK-8653 Camear SCREW & MFG. CORP. 


*« 


oy 
¢ 
TION Designed f° 


607 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS 


your ASSEMB,, 
“IN,,, 


after the molding operation. Fig, 9 
shows compression - molded _ brush 
blocks. Brush leaves and terminals are 
assembled after molding and termina] 
numbers stamped on the back. These 
assemblies are used for shipboard 
radar, designed for small craft, O00 


Airfoil Centrifugal Fay 
Gn to be the most effcient cep. 
— 


trifugal fan available today, a 
new type recently developed by the 
Sturtevant Div., Westinghouse Elee. 
tric Corp., Boston, has an efficiency of 
over 90 per cent with only ¥ the 
noise intensity of previous models, It 


is designed for industrial and com- 
mercial use where low noise and high 
efficiency requirements justify a high- 
er initial cost. Wheel sizes range from 
3'2 to 9 ft diam; largest size delivers 
up to 600,000 cfm. The airfoil blade, 
and aerodynamic design of inlet and 
casing increased the peak mechanical 
efficiency to 92 per cent, an increase 
of 8 per cent; reduction in noise level 
was 5 db. goog 


Miniature Motor Drive 


HIS toy motor kit includes a gear 
box housed in cellulose acetate. 
With assortment of gears, shafts an 
sleeves provided, motor speed can be 
reduced by 27:1. Motor housing an 
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LOWER PRICES.... 
PLUS SUPERIOR QUALITY 


MAKE THEM THE BEST BUY 
IN THE COUNTRY 


i 


Open Drip Proof Motar 


Priced below most other motors, ACEC motors 
offer you the electrical and mechanical excellence 
that results from over 70 years of experience and 
scientific research. 


Fractional and integral horsepower motors in 
ratings from & hp. to 200 hp. are all available from 
stock. Branches and warehouses are located in 
New York, Chicago, Kansas City, New Orleans, 
Houston, Los Angeles— making possible immediate 
shipments out of warehouse inventories. 


Manufactured strictly to NEMA FRAMES AND 
SPECIFICATIONS, ACEC Motors come in a wide 
variety of types to meet your motor needs. And 
232 ACEC DISTRIBUTORS AND _ SERVICE 
SHOPS, located throughout the country, assure 
prompt and efficient fulfillment of your service 
requirements. 


For top-level motor performance and utmost 
motor dependability at lower prices, write, wire or 
telephone our nearest representative—or com- 
municate directly with us. 


ceeooeeeoeceeeoeeeooneoeeeoananeaseeeoeneoo enon ee eete 


———) INTEGRAL 


ALL ACEC MOTORS 
FULLY 
GUARANTEED 


available in the 
following types: 


* Open Drip Proof 


Motors 


* Totally Enclosed 


Fan Cooled Motors 


* Pump Motors 


Style “C”’ Face Mounted 
Style “P”’ Vertical Solid Shaft 
Submersibles 

Vertical Hollow Shaft 


* Industrial Sewing 


Machine Clutch Motors{ 


* Geared Motors and 


Capstans{ 


+ BESC 15 sole distributor for SADI and SUPER FI. FCTRIC MOTORS mn US A. 
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* tovisville «+ Washington, D. C. 
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Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 
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TIT 


. 
of 

TUNGSTEN 
MOLYBDENUM 
NICKEL 
NICKEL-CLAD 

COPPER 
and ALLOYS 


S 


Your products can 
only be as good as 
the parts you put 
into them! 


SEND US YOUR BLUEPRINTS or 


SPECIFICATIONS FOR QUOTATIONS! 4 


ELECTRONIC PARTS MANUFACTURING CO. 


508 25th St., Union City, N. J. 


ZB Prevent Costly 










arnouls 










with 


VAP-OIL-TITE 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin #MT-104 giving 
types, sizes and prices, 


eae 


. 3600 Potomac Ave., Chicago 51, Illinois 
11 Park Place e New York 7, New York 








gears are also cellulose acetate, Kit 
is made by Rowe Industries, Inc., Sag 
Harbor, Mich.; plastics parts molded 
by Uneeda Sign Service, Brooklyp. 
cellulose acetate by Tennessee East. 
man Co., Kingsport, Tenn. Jo 


Correction 


HE following correction has been 

received from the author of “Plas. 
tics-Redesigned Ship’s Lantern,” page 
156, October 1952 issue: 

“We will produce this lantern for 
the Bureau of Aeronautics, U.S. Navy 
and not for the Bureau of Ships as 
stated in the article. The error was 
made due to the fact that the Bureau 
of Ships is also interested in the same 
lantern.” 100 


Bibliography on 
Electrical Insulation 


HE following annotations cover 

articles on dielectric and insulat- 
ing materials that have appeared in 
ELECTRICAL MANUFACTURING § since 
the publication of the earlier bibli- 
ography appearing in August 195], 
page 232. Again, space does not per- 
mit listing of many feature articles on 
components and product design that 
also contain data on insulation. 

New Special-Property Insulation Ma- 
terials, October 1952, page 144. 
A. “Super” High-Temperature Di- 
electric Materials. Temperature re- 
sistance of 500 C is sought; or- 
ganoboron resins, polybutadienes 
and perfluorinated compounds are 
discussed. B. Synthetic Mica Adds 
Advantage to Glass-Bonded Mica. 
New formulations are possible with 
higher thermal properties and stable 
low-loss characteristics. 

Electrical Tapes in Small Appliances, 
September 1952, page 96. Case- 
history illustration of combined 
function of tapes as insulator and 
structural support. 

Effect of Moisture and Mildew on 
Electronic Equipment, September 
1952, page 98. Evaluation of the 
relative importance of moisture and 
mildew. Effectiveness of standard 
protective methods is critically re- 
appraised. 

Embedded Selenium Rectifiers, Sep- 
tember 1952, page 134. Epoxy-type 
embedment reduces space ane 
weight, cuts costs, and improves 
performance. 

Future Possibilities of High-Temper 
ature Electrical Insulation, a “Re- 
search Horizon Note,” September 
1952, page 10. 

Wider Design Opportunities with the 
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Photo courtesy Crocker-Wheeler Division of the Elliott Company. 





MAGNET WIRE 


Roevar...you can’t buy a finer magnet wire 


CONTINUAL IMPROVEMENT is a distinguish- 
ing feature of Roebling’s electrical wire and cable 
line. And to make Roebling Roevar Magnet Wire 
today’s A-1 specification for high speed winding, 
we use the toughest insulation we know of. 

This Roevar insulation is many times more abra- 
sion-resistant than conventional enamels. It is highly 
resilient .. . bends to a remarkable degree without 
cracking or coming loose from the conductor. On 


top of that, it has extra resistance to the solvents 
that are used in coil-treating varnishes and to all 
usual baking temperatures. 

Roevar Magnet Wire comes in sizes No. 8 to 40 
A.W.G. ... and its small diameter is an important 
factor in many applications. You can depend on 
us for the best deliveries possible under today’s 
conditions. John A. Roebling’s Sons Company, 
Trenton 2, N. J. 





















eed 


eT NA Aele 


a 4 forf if 


MODEL J31E-23 

























































































(3)#6(.138)-32 NC 2 TAP 


2 DEEP EQUALLY SPACED 


AS SHOWN ON 1.500 DIA. 




















Here, designed into one small frame, is a variable frequency 
capacitor motor capable of operating at dual frequency ranges 
of 50/60 cycles or 360/1600 cycles. Another oustanding EAD 
engineering achievement . . . one motor that does the work of two! 


SPECIFICATIONS 


Continuous duty ¢ single phase * 115 volts AC * Ambient 
temperatures: —S5°C to +85°C © Weight: 1 lb., 1 oz. © Meets 
military specifications for humidity, salt, shock, vibration and 
tropicalization. 

Applications: Airborne equipment (fans, blowers, pumps and 
other suitable uses.) 
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Solving special problems is routine at EAD 


If your problem involves rotating electrical equipment, 
bring it to EAD. Our completely staffed organization will 
modify one of our standard units or designs and produce 
a special unit to meet your most exacting requirements. 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET, BROOKLYN 17, NEW YORK 



















New Phenolics; June 1952, page 
112; July, page 102; August, page 
92. New resin formulations, new 
filler materials, new manufacturing 
techniques have increased property 
limits and broadened areas of g 
plications. Covers glass-filled com. 
pounds and_ laminates; rubber. 
phenolics; nylon-based materials. 
epoxy - laminates; other develop. 
ments. 


Fungal Requirements in Government 


Specifications, August 1952, page 
115. Checklist of applicable goy. 
vernment and military standards for 
fungas-proofing of components and 
equipment. 


New Form of Mica Insulation, June 


1952, page 142. Properties and po- 
tential uses for new type of mica 
made by papermaking techniques, 


Production Test for Ceramic Capaci- 


tors, June 1952, page 139. Equip- 
ment for automatic testing is de- 
scribed. 


Selecting an Embedment System for 


Electronic Components, May 1952 
page 113. One company’s experi: 
ence in selecting an embedment 
resin, setting up performance stand- 
ards and production techniques. 


Butyl-Molded Current Transformer, 


May 1952, page 142. Butyl molding 
serves triple function of insulation, 
support and housing for small trans- 
formers. 


High-Impact Styrene, May 1952, page 


146. Reviews advances in mate- 
rial combining increased heat and 
impact resistance with good di- 
electric properties common to styr- 
enes. 


Sources of Electrical Wire Standards, 


April 1952, page 140. Cross-in- 
dexed data sheets. 


Glass-Reinforced Alkyd Plastics, April 


1952, page 110. Discusses proper- 
ties and applications both in struc- 
tural and insulating parts. 


D-C Motors Developed for Mining 


Service, March 1952, page 114. 


Adjustable-Speed 
Drives 


Reprints of the complete text and 
bibliography of the 24-page article 
starting on page 113 are now avail- 
able on orders accompanied by re- 
mittance. Copies are $1.00 each, 
plus 3 per cent sales tax for New 
York City deliveries. Send order 
with remittance to 


J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20. 
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Telephone Type 2QA 


With their many “Built-in” features 


are adaptable 


j ( : i [ Hermetically Sealed sneia ae 
Type 20366-1 Type 40015 


to your requirements 


CONTACT FORMS 
| t 
mene 4 
FORM A—‘Make” 
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FORM B—“Break” 


; 


FORM C—“Break-Make” 


FORM D— 
“Make Before Break” 


{ 


FORM E— 
“Break-Make Before Break” 


Do 
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EAGLE 


TIMING 


WILL SPEED UP PRODUCTION 
OF YOUR INDUSTRIAL PROCESS 
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EAGLE SIGNAL 
Wy e 


f£AGLE SIGNAL CORPop 
APORAT 


For many years Eagle engineers have 

been designing and constantly improving 
individual timers for your particular 

industrial process. If your needs call 

for one small timer or the largest of control 
panels, the services of this “know how” 
engineering department are yours for the 
asking. Let Eagle answer your industrial 
problems — speed production — and save count- 
less man hours for you. Write today. 


MULTIFLEX Bulletin 130 


Multiple Circuit Reset Timer, 
may have from 1 to 6 inde- 
pendent circuits each of which 
is electrically independent of 
the other and may @perate on 
independent cycles except for 
maximum duration. Units may 
be cascaded, available with or 
without vernior adjusting mem- 
bers. 


SEND 
FOR GENERAL 
BULLETIN 340 


Includes discussion on insulation 
requirements, particularly on ex. 
tensive use of fibrous-glass mate. 
rials. 


Metal-Surfaced and Other Fluoro. 
carbon Combinations, March 1959. 
page 106. Wide range of combina. 
tions possible through combining 
fluorocarbon polymers with various 
metals, organic and inorganic ma- 
terials. 


Corrosion in  Acetate-Filled Coils, 
March 1952, page 126. Test results 
of investigation at Bell Telephone 

Laboratories. 


Polyethylene Terephthalate (Mylar) 
Film as a Capacitor Dielectric, a 
“Research Horizon Note,” March 
1952, page 10. 


Research Progress in _ Dielectrics- 
1951, January 1952, page 90. On- 
the-spot review of the 1951 Con- 
ference on Electrical Insulation, 
Highlights developments in mica 
paper, new fluorochemicals, and 
tests on effects of high-energy radi- 
ation on insulation. 


What is the Equipment Designer's 
Experience with Dielectrics? De- 
cember 1951, page 119. Reviews 
Bureau of Ships project for a field 
survey. 


A New Class of Synthetic Fibers for 
Insulating and Other Uses, a “Re- 
search Horizon Note,” November, 
1951, page 10. 


Improved Components and Materials 
for Reliable Electronic Equipment, 
November, 1951, page 114. Review 
of completed, current, and future 
Signal Corps research projects in- 
cludes some phases of insulation. 


Dielectric Breakdown Properties of 
Thermosetting Laminates, Novem- 
ber 1951, page 110. Results of 
short-time tests as design aids. 


Dry Wet Dielectric Strength of Pig- 
mented Insulating Varnishes, a “Re- 
search Horizons Note,” October, 
1951, page 8. 


Silicone-Rubber Tape for Heavy-Duty 
Motor Insulation, October, 1951, 
page 134. Application data and 
properties on semivulcanized tape 
for service over wide temperature 
range. 


How to Cast Polystyrene Parts, Oc- 
tober 1951, page 148. A “how-to 
approach for laboratory production 
of complex parts. 


Cast-Resin Embedments—A New De- 
sign Concept, September, 1951, 
page 103. Embedments for circutt 
subunits and components provide 
an important tool in designing for 
miniaturization, ruggedization, a0 
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Permanent blackout! Polyken Tape No. 214 is used to black out 
sections of neon tubing quickly and permanently. 


Neon sign maker solves costly maintenance 
problem on outdoor installations 


Appleton Neon Sign Co., Wisconsin, used to black out 
non-illuminated sections of neon tubes with paint. But 
the paint would weather off, and the blacked-out sec- 
tions began to light up, creating a troublesome and 
expensive maintenance problem. 

The answer was simple and effective: use black weath- 
er-resistant Polyken Tape No. 214 instead of paint. 

Then for splicing high-voltage electrodes, the sign 


Long-life splices. Electrodes that will carry more than 6,000 volts 
are spliced with Polyken No. 822, which has a 10,000 volt dielectric 


strength. 


This inside job of bundling wires is made-to-order for low-cost 
Polyken Tape No. 163. 


company switched from a vinyl plastic tape to Polyken’s 
exclusive Polyethelene Tape No. 822. The change not 
only cut costs but also resulted in higher dielectric 
strength (over 10,000 volts) and greater insulation re- 
sistance (over 1,000,000 megohms) at the same time. 

Finally costs were cut still further by a switch to 
Polyken Electrical Tape No. 163 for taping interior elec- 
tric connections and holding wires for bundling. 

These tapes are just three of a complete line of Polyken 
pressure-sensitive tapes made to save you time and 
money. Send for free samples and booklet today. 


TAILORED TO YOUR JOB Polyken, Dept. EML 


INDUSTRIAL TAPES 


Department of Baver & Black 
Division of The Kendall Company 


NOVEMBER 1952 


222 West Adams St., Chicago 6, Illinois 


For specifications, samples, and further information on 
Nos. 163, 214, 822 and other Polyken, Tapes, please 


send me your FREE BOOKLET, “‘Tape is a Tool.” 


Name _ ee | || 
Company _ 
Street Address _ sap iencilomumeepiacs 


Zone State 
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(LORD MOUNTINGS 


SERVE DUAL PURPOSE 
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§«PEADY-POWER= 


"Live Power Units” 


—- Shock Mountings accom- 
plish two vital objectives in the 
delivery of “Live Power” generated 
as needed directly on the truck chas- 
sis of industrial fork trucks, tractors, 
cranes and locomotives by Ready 
Power Units. 


1. The upper Lord Mounting J-4497-2 absorbs the 
unusually high “g” shock loads encountered in indus- 
trial lift truck service ... At the same time it is rigid 
enough to prevent excessive engine motion due to these 
destructive shock loads. 

2. The lower member J-4591-1 is a rebound snubbing 
washer thicker than the sandwich section of the upper 
member J-4497-2. Precompression thus allows variable 
bracket thickness of plus or minus 1/16 inch. Thus the 
Lord Mountings serve the dual purpose of minimizing 
the vibration and the multiple shocks to which Ready- 
Power units are subjected in powering the heavy tools 
of industry. You can profit by Lord experience in the 






































































































































FORK control of vibration and shock. Write or call... 
HI-LIFT 
BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 1613 Tower Petroleum 72S Widener Building 238 Lafayette Street 
Building 








DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 


7310 Woodward Ave. 280 Mccison Avenue $20 N. Michigan Ave. 1635 West 12th Street 
20th National Exposition Power & Mechanical Engineering, Grand Central Palace, N.Y., Booth 558, Dec. 1-6, 1952 


LORD MANUFACTURING COMPANY e ERIE, PA. 


headquarters 
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reliability. Design opportunities anq 
targets, application pitfalls, prop. 
erty and performance data of majo; 
types of resins, plus selected case 
histories in both military and ciyjj. 
an end uses are analyzed. 

Testing Motor Insulation, Septembe; 
1951, page 128. Progress report on 
a Naval Research Laboratory test 
program utilizing simulated motor. 
coil windings; covers short-time ag. 
ing characteristics of insulation jp 
relation to temperature, dielectric 
and mechanical conditions, and cop. 
taminants. 

Electrical Properties of Glass-Fibe 
Paper, August 1951, page 94, Dj. 
electric materials made from 100. 
percent content of glass fibers have 
been experimentally achieved, and 
commercial production is on the 
way. Dielectric characteristics and 
thermal stability are of unusual jp. 
terest; values are tabulated and 
evaluated. 

Vinyl Plastics for Rigid Parts, August 
1951, page 113. New materiak 
processed without conventional 
plasticizers result in resins with di- 
electric and physical properties un- 
obtainable in plasticized polyviny! 
chloride materials. Evaluation data 
are tabulated and charted. 


Bibliography on Electrical Insulation, 
August 1951, page 232. Annotated 
references to 53 articles appearing 
in ELectricAaL MANUFACTURING 
since 1945 on both basic research 
and practical application of dielec- 
tric and insulating materials. 


Ventilated Bus Bars 


ENTILATED square copper tube 

bus that provides increased cut- 
rent-carrying capacity for a given area 
of metal is being supplied by Chase 
Brass & Copper Co., Inc., Waterbury, 
Conn. Ventilating holes provide ait 
circulation for dissipation of heat from 
internal tube surfaces and increase a-€ 
current-carrying capacity approxl 
mately 20 per cent. 

Increase in load capacity of the 
ventilated square copper tube is due 
to dissipation of heat by air circula- 
tion; rounded corners of the square 
tube also tend to reduce local heating 
from concentration of current in Cor 
ner areas. In addition, square coppe! 
tube bus provides the advantage ° 
mechanical strength in all directions 
so that longer spans are obtainable. 
Mechanical strength is also an ad: 
vantage during heavy fault currents 
and to provide increased wind re- 
sistance and ability to withstand the 
weight of ice and snow when bat 
installed outdoors. o0 
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Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 
which modern industrial applications demand. 


These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits instan- 
taneous, automatic reset. Thus these timers are ideal for use 
where rapid recycling is necessary. 


OUTSTANDING FEATURES 


Automatic, Instant Reset—As soon as the clutch is disengaged, 
an internal spring brings the actuating arm back to its 
reset position in a fraction of a second. 


Time Setting Adjustment—Adjustment is accomplished by sim- 
ply moving the black-button pointer to the time cycle 
required. Quick, easy, accurate. 

Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 


for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 


SERIES TDAB TIMERS 


for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 
115 volt and 220 volt, A.C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 


TIME RANGES—Series TDAF and Series TDAB Timers 


DIAL MAXIMUM 
CALIBRATION TIME CYCLE 


Vig Second 5 Seconds 
V4 Second 15 Seconds 
Vy Second 30 Seconds 
| Second 60 Seconds 
2 Seconds 3 Minutes 
5 Seconds 5 Minutes 

15 Seconds 15 Minutes 

30 Seconds 30 Minutes 

60 Seconds 60 Minutes 
2 Minutes 3 Hours 


For complete technical data request bulletin 39 


MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
FOR INDUSTRY—Cam Timers * Manual Set Timers ®© Tandem 
Automatic Recycling Timers e¢ Instantaneous Reset Timers 
e Running Time Meters 


ee ne . ) INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry 115 EDISON PAGE NEWARK SN. J. 
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Resilient moucting for 
most qui>t operation. 
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QUIETNESS 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 
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Coils wound from single 
length of polyvinyl! 
coated wire. 


Rubber mounting 
contributes to quiet 
operation. — 


Re-circulating channels 
lead fugitive oil from 
shaft back to reservoir. 


Shaft accurately ground 
and burnished to 
eliminate rotational 
PEL ea | 
bearing life. 


poe MOTORS 


@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efficiency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. 
are assured vibration-free performance because of electronic balancing. 


You 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 


MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


peeeeeeee sees eenenes Se eneaeeeeerreeses eee eeeeeeeenene Peseeenasees 


sins > I ipprnsenrsnnecasnstnsroes sail | 
er. 
Moontiag .................. 


Shaft Diameter... 
Product 


seeee reeeeeeeee 





Quality Motors 
er litle -1: Meena: 


your product at 
eel batalla aa) 





. 
Peete ceroeneseeeenens seenenacccesnere 





| 
| 
| 


Electronic Systems 
for Mental Jobs 


LECTRONIC systems with abjl- 

ity to assume certain functions 
of the human mind will cause a tech. 
nological revolution as great if not 
greater than any that has gone before, 
according to Dr. E. W. Engstrom, 
Vice-President in Charge, RCA Labo. 
ratories Division, Radio Corporation 
of America. Dr. Engstrom said that 
man will create electronic systems that 
can sense, react, interpret, compute, 
act and control “with such speed and 
with such all-inclusive comprehension 
that they will outstrip man.” In the 
keynote address of the eighth annual 
National Electronics Conference, Dr. 
Engstrom also discussed the _poten- 
tialities of semi-conductor materials 
(including transistors) and the prob- 
lems of complexity and _ reliability in 
the design of military equipment. 

Electronics, more and more, is as- 
suming functions formerly performed 
by men’s minds, Dr. Engstrom said. 
Today's elemental applications are 
prophetic for tomorrow and the day 
after tomorrow. In this area we face 
a revolution of techniques, mecha- 
nisms, and machinery—a revolution as 
great if not greater than any that has 
gone before. Electronics with its un- 
limited ability to count, remember, 
and control—electronics with its capac- 
ity for accuracy—electronics with its 
comprehensive coverage—electronics 
with its facility to operate tirelessly 
and without fatigue—is electronics lit- 
erally asking to take over certain 
duties which have been performed by 
men’s minds — thinking processes. 
What man can conceive, comprehend 
and perform, he will be able to con- 
struct in electronic systems to do his 
bidding and the electronic perform- 
ance will be at least as effective as 
the human performance. 

Dr. Engstrom emphasized that he 
was not just thinking of help to man 
such as he has developed to aid his 
senses, to aid him to compute, to aid 
him to store information or a variety 
of other helps; but rather of a syn- 
thesis of all these together with de- 
velopments yet to come, so organized 
that by man’s pre-arrangement the 
electronic system will sense, react, 
interpret, compute, act and control. It 
will do this using what is the equiva- 
lent of thinking and intelligence. _ 

How far will this go? Certainly it 
will include thinking processes which 
are repetitive. Certainly it will think 
through and execute wherever situa- 
tions can be pre-analyzed and stored 
in electronic memory. Maybe this will 
include situations which today woul 
be considered as creative thinking 
at least in the border area of the crea 
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Hamilton Beach market experts estab- 
lished that a low cost mixer which would 
make real soda fountain drinks at home 
would have immediate acceptance. But 
it remained for the design engineers to 
produce a unit that would work just 
like a fountain mixer, yet would be 
priced for mass distribution. This de- 
sign goal was achieved, in large meas- 
ure, through the use of the three ZINC 
Die Castings pictured below—the base, 
the combined motor housing collar and 
upper bracket, and lower bracket, 


THIS NEW HOME DRINK MIXER 
BY HAMILTON BEACH 


SHOWS HOW TO 


get the most for your 
Linc Die Casting Dollat 


By any means other than die casting, 
these components would involve expen- 
sive machining, or they would have to 
be built up from several additional 
parts. As ZINC Die Castings, the only 
operations required prior to assembly 
are simple broaching and tapping. Two 
of the castings are shown from the un- 
derside (below) to reveal other econo- 
mies. Note that they are cast hollow in 
thin section to minimize metal, and all 
assembly holes and bosses are provided 


in the casting operation. 


It is the unusual castability of the 
ZINC Alloys—in high speed plunger- 
type machines with long die life—that 
accounts for the preference for this 
metal by die casting engineers. In 
selecting a die casting alloy there are 
many factors other than base price of 
the metal to be considered. Ask any 
commercial die caster about the eco- 
nomic and physical advantages of 
ZINC Die Castings. Ask us for a copy 
of a pamphlet which will reassure you 


on the present and future supply of zinc. 
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The New Jersey Zinc Company 
160 Front St., New York 38,N.Y. 


ZING 
ae 


GrePSag FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 
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Fastener Problem 


of the Month 


ECONOMICAL ASSEMBLY OF CONNECTORS NOVEMBER, 1952 



































SOLID PINS 
















PROBLEM: Solid, stainless 
steel pins were formerly used by 
O-Z Electrical Manufacturing 
Co. to secure the hinged clamp 
on their Type “XTP” connectors. 
Two riveting machines were re- 
quired to peen these hinge pins. 



























It was a costly, time consuming 
operation. A more economical 
assembly was needed. 

















ROLLPIN SOLUTION: Rollpins, the hol- 
low, split cylindrically formed 
pins with chamfered ends, were 
suggested by ESNA. Compressed 
as they are driven, Rollpins lock 
firmly in position by constant 
tension—eliminate any reaming 
or peening. When O-Z Electrical 
Manufacturing introduced Roll- 
pins into production of their con- 
nectors, assembly time was cut 
approximately 50°. They also 
discovered Rollpins made a 

































































much stronger assembly, one 
better able to withstand the 
severe shearing stresses imposed 
on the pins. 



































YOUR FASTENING may be done better, faster 
and cheaper with Rollpins. If your present opera- 
tions or plans call for rivets, set screws, dowels, 
hinge pins, stop pins, clevis pins or similar devices, 


it will pay you to mail this coupon. 

-—-——-—-FREE SAMPLES-———-—-—-- f//7 7 
Want Rollpin samples and details? Just sign below and mail 
to us. If you have any fastener problem and would like our 
































recommendations, send blueprints or a sketch to: 


Dept. R14-1122 
Elastic Stop Nut Corporation of America ROLLPINS 
2330 Vauxhall Road, Union, New Jersey 





Name Title 
Firm City 


Address sees Zone State 
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tive. This may be so for the material. 
istic, the scientific, and the humanistic 
—for all the arts and sciences. 

Where will this stop? Dr. Engstrom 
was reluctant to predict, but expressed 
the feeling that while electronic per. 
formance surely has a limit, although 
too far away to discern at present, 
man’s mind has no limit in funda. 
mental creative thought and thus wil] 
always remain supreme. 





Semi-Conductors 


Dr. Engstrom pointed out that in re- 
search on transistors and other semi- 
conductors, electronics is dealing with 
the controlled action of electrons 
in solid materials. This is important 
because we have a new tool that 
promises to augment and to supple- 
ment the electron tube. It means new 
freedoms in the future in the designs 
of equipment; it provides a new di- 
mension. This spells obsolescence 
which is the basis and the purpose of 
scientific research. It requires agile 
organizations and it spells greater serv- 
ice and utility. 

It is in this area of electronics of 
solids—the use of semi-conductors- 
that the electronics engineers have an 
immediate future task. It is clear that 
the foundation stones of our industry 
are to be modified and changed. This 
is the challenge. The job is to move 
in an orderly but aggressive fashion, 
and to be sure that the advances are 
constructive and beneficial. 


Reliability in Weapons 

Dr. Engstrom declared that the 
need for reliability in complex elec- 
tronic equipment was the leading 
problem in military electronics. As 
new instruments and vehicles of war 
come into being, they are ever more 
complex. Electronics has grown from 
a simple means of contact and com- 
munication into the central nervous 
system of military might. More and 
more, electronics is assuming func- 
tions formerly performed by man’s 
mind. This is a requirement of the 
increase in speed of military vehicles 
and carriers. Man’s mind _ interprets 
vital data too slowly to keep track of 
many modern weapons and vehicles. 
The ultra speed of electronic detec- 
tors, computers, and controls is now 
mandatory. 

Thus, military systems which must 
be competitive with each other grow 
more and more rapid in their opera- 
tion. The reaction time becomes too 
fast for human operation and related 
factors become too numerous for rapid 
human comprehension. Electronics 
systems step in to react, to interpret, 
to compute, to control, and finally to 
take the place of man’s senses and 
mind, 
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DUAL VOLTAGE COILS regularly furnished 
at no extra cost, single or polyphase, save time, 
reduce coil inventory. 


PLASKON ALKYD ARC-BOX, most arc-re- 
sistant material available . . . fungus proof. 


SPECIAL SILVER CONTACTS of high conduc- 
tivity and superior arc-quenching properties. 


PROVISION FOR ADDING CIRCUITS... 
Furnas Switchlets, each with normally open and 
normally closed contacts, may be easily attach- 
ed by the user for auxiliary circuits. 


RUGGED CONSTRUCTION of all parts for 
long life and trouble-free service . . . Direct 
acting solenoid type magnet and contact mech- 
anism. 


EASY TO CONNECT... Shallow case for 
good visibility; pressure type terminals are right 
out in front. 


EASY ACCESS TO PARTS. Leads need not 
be removed to replace contacts . . . Coils can 
be quickly changed. 


POSITIVE ACTING THERMAL OVERLOAD 
4 UNITS of solder-pot type automatically pro- 


New Furnas No. 2 series includes starters, contactors, rever- tect motor from excessive overloads. 

sing starters and reversing switches . . . with or without built-in ‘iii ainsi ai 

push-buttons or selector switches. This series is available as b a Sakae “a Se 

Open type, in general purpose cases or water-tight and dust- “d A ” ~ 2 coe a trol 

tight cast aluminum alloy enclosures. the Snes? No. < size magnetic contro 
possible. We'd like to send you full 
particulars. Write Furnas Electric 
Company, 1024 McKee Street, Batavia, 


Illinois. 
Push Button and se- 


lector switch stations Nha 

and other pilot con- | —/ 

trols are included in > | 
the Furnas line. STOP . 


MOTOR CONTROLS 
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Bibliography 
Engineering Shortage 


Cc 


N a continuing editorial discys. 

sion of the current shortage of 
engineering manpower and _ how to 
face the problems the shortage cre. 
ates, the following articles have ap- 
peared in ELECTRICAL MANUFACTUR- 
ING in recent issues: 
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Engineering Shortage in Electrical In. 





catalog part numbers, 


Peel ee mt ile hae el al LG 
local electronic parts distributor 


dustry, June 1952, page 302. Bib. 
liography of eight articles previ- 
ously published on this subject since 


October 1951. 





Advertising Campaign to Attract En- 
gineering Students, June 1952, page 
300. Advertising Council prepares 
program aimed at qualified high 
school students. 


Too Many Engineers in Sub-Profes- 


sional Jobs, July 1952, page 244. Th 
Recommends the use of technicians ca 
and engineering assistants to release yo 
engineers for creative work. on 


Scarcity Makes Value, August 1952, 
page 81. Editorial emphasizes the & 
importance of economic factors be- 
hind the current shortage of engi- 





HIGH-FIDELITY INPUT TRANSFORMER, 


WF-20, for low impedance micro- neers. 


CATHODE RAY TUBE POWER TRANSFORMER, 
P-8151, for use with type 2X2 recti- 
fier tubes in a conventional half-wave 
high voltage supply. Plate supply 
2,400 AC volts, half wave, 5.0 DCMA. 
Rectifier filament 2.5 volts at 2.0 
amps. Other windings, 2.5 volts at 
2.0 amps. Height 4515”, base area 
36 x 37%. 


phone, pickup or line to grid. Primary 
impedance 50, 125150, 200, 250, 333, 
500600 ohms. Secondary impedance 
50,000 ohms. Frequency response 30- 
20,000 cps, + 2 db. Negligible har- 
monic and intermodulation distortion. 
Grey enamel cast case with phenolic 
terminal board and tapped holes for 
flush mounting. 2” high by 114” square. 


These units are examples of the many specialized transformers in the 


Stancor cataloged line. . 


. units that are regularly carried in stock. 


Check the Stancor Catalog first when you need transformers for 
industrial, amateur, audio, radio, TV or any other electronic application. 
You’re almost sure to find it there. 


You can get your FREE copy from your Stancor distributor, or by 


writing Stancor direct. 


STANDARD TRANSFORMER CORPORATION is one of the lead- 


: a oe 
ing suppliers of industrial and military transforme 
built to the manufacturers specifications. 


: h- 
Stancor is your best source for hard-to-design, toug 


to-build transformers. At Stancor you will have the a. 
ices of experienced design engineers and a fully — 
y with complete facilities for ne = 
testing of MIL-T-27 components. Your transformers 
be built in the industry's newest transformer plant, using 
the most modern production and test equipment. 


test laborator 


Engineering Manpower Policies Clari- 
fied, October 1952, page 264. Anal- 
ysis of eighth policy statement 
issued by Office of Defense Mobili- 
zation on “Training and Utilization 
of Scientific and Engineering Man- 
power.” List of 12 actions recom- 
mended to industrial employers. 
Discussions of policy of Engineer- 
ing Manpower Commission in ad- 
vocating deferment from military 
service for engineering students. 


Women Engineers Receive Recogni- 
tion at Centennial, October 1952, 
page 270. Includes discussion of ex- 
tent of one source of engineering 
talent not yet developed. 


Engineers Broadened by Job Rota- 
tions, October 1952, page 274. Pro- 
posal for increasing the quality and 
productiveness of engineers. 


Obtaining Deferment for Key Engi- 
neers, October 1952, page 275. 
Engineers Joint Council offers a 
19-step outline to follow in request- 


ing deferment from military service. ) 


High School Preparation Weak for 
Engineering, October 1952, page 
282. Report by U. S. Office of Edu- 
cation is cited by NEMA as point 
ing to another ‘factor behind the 


shortage of engineers. 


STANDARD TRANSFORMER CORPORATION 


3570 Elston Avenue, Chicago 18, Illinois 





= ELECTRICAL MANUFACTURING NO! 








check these advantages of new 


Nyloclip 


nylon cable hangers 






creer enter te Sater mee eer preemie oppress coat enennn ete 


These new, tough, lightweight, pre-formed Nylon 
cable hangers, developed by Burndy research, give 
you the important features of metal plus these 
seven important extras: 


® Resistant to heat and cold 
... Withstand sustained temperature from 
—60°F to 250°F. 


® Resistant to solvents... undamaged 
by oils, gasoline, alcohol, hydraulic fluids. 


® High physical strength... hold 
shape indefinitely — even under severe stress. 


® High dielectric strength... can't 
short, nor ground, No hysterisis loss. 


| ® 70% lighter weight... than metal 
cable hangers of comparable size. 


| ® Il standard sizes ... to accommodate 
cables or bundles from 3/16” to 2”. 


@® Easier working ...clean, smooth, 
non-abrasive surfaces, rounded edges speed 
| assembly, protect cable insulation. 





Write for samples, prices, delivery information. 





BURNDY ENGINEERING COMPANY INC., Norwalk, connect. BURNDY CANADA LTD., toronto 8, ont. 
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SILICATES 


ASBESTOS 
QUARTZ 


METALS 


ZERO-PLAST CARBONS 


ALNICO 


Offer Engineers a Whole New Family of Materials 


Starting with TEFLON*, United States Gasket Company 
engineers have developed a series of ‘Filled’? Fluorocarbon 
materials, greatly broadening the scope of usefulness of this 
wonder-plastic. For example, United States Gasket Company 
“Application Engineering” has already helped solve such 
material problems as long-wearing chemical resistant bear- 
ings and pump impellers; valve and pump packings, 
expansion joints and chambers, gaskets; the metal plating 
of Tefion; the hermetic sealing of electronic components; 
soldering and cementing to Teflon; etc., etc. 


If you have a special materials problem, that one of these 
Tefion “alloys” might solve, tell us about it. Our engineering 
department will work with yours to determine the Chemelec 
Mixture best suited to your requirements. 


UNITED | FLUOROCARBON 

STATES | PRODUCTS DIVISION 
| eeaganpaarapaletae eat 
COMPANY a NEW JERSEY 


*duPont's trademark for its tetrafluoroethylene resin. 


GRAPHITE 


INDUSTRY 
STATISTICS 


Business upswing in Septem. 
ber. Appliance sales higher 
in August than in July but 
1952 shipment for first eight 
months lower than for cor. 
responding 1951 period. Fae- 
tory sales of machine tools 
continue to mount. Recovery 
from steel strike progressing 
rapidly. 


Industrial Upswing—Industry oper- 
ated during September at the best 
rate since last winter. The difficulties 
caused by steel shortages have grad- 
ually been fading, and the task of 
catching up is keeping the metal- 
working plants busy, according to the 
Monthly Letter of the National City 
Bank of New York. Defense expendi- 
tures reached a new high during 
September. Mr. Robert C. Turner, 
new member of the President’s Coun- 
cil of Economic Advisers, startled the 
country early in the month with the 
statement that defense spending had 
about reached its peak. He later re- 
canted, agreeing with nearly everyone 
else that the rise will continue in the 


first half of 19538. 


Major Appliances—The improve- 
ment in business is reflected in factory 
sales of standard-size household wash- 
ers, which totaled 254,537 units in 
August, compared to 207,593 in July, 
an increase of 22.6 per cent, accord- 
ing to figures for the organization's 
membership announced by the Amer- 
ican Home Laundry Miz inufacturers’ 
Association. The August total com- 
pares to an industry-wide total of 
239,081 units sold in August, 1951, 
or a gain of 6.5 per cent. Automatic 
tumbler dryers sold in August aggre- 
gated 53,376 units compared to 
33,858 in July, an advance of 57.6 
per cent. This is 32.8 per cent 
more than the 40,191 units sold in 
August 1951. Factory sales of house- 
hold ironers in August were 16, 477 
units, up 9.7 per cent from the 
15,025 sold in July and down 4.2 
per cent from the 17,200 sold in 
August a year ago. Factory sales 
of standard-size household vacuum 
cleaners in August totaled 222 
413 units, compared to 188,715 in 
July, an increase of 17.9 per cent, 
according to industry-wide figures a0- 
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Ranges 10 VA to 300 KVA 
15-400 Cycles; 1, 2 or 3 Phase 
Dry Type Only 


NOTHELFER 


WINDING LABORATORIES 


9 ALBERMARLE AVE. TRENTON 3, N. J. 
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FELTERS FELT in any shape, 


color or consistency you need. 

















































































































You lick many 


“adverse operating conditions” 


when you put FELT to work 





could be the answer to your problem. /? 
Just think of the many problems that c 
solved with felt 











The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


SOP ee Deere rere eeeerereeeeeseeeeesesesererseeseseeeeeseeeesesecoeee 
PAPO R eee meen eee ee eee ee Oe eeeeeseseseeeeer oneness seseeeee 
Soe O ee rerereererereeseeeeeeeeeereereseereseceseeeseeeesesesosee 
SPOS CP OER O ORDERS OOS SS OOD OO OEEEEOES ee OO EE EEE Dee ee ee eeeeeeeteseseeseeeeeeeeseeeoeeS 
COODO SOOO SLOSSOSESESECLEODESOOLOSCOOOE DEOL OOOO SECC OCC O ESOS SEO DO EC ES COS CCeESEeeeeNSeCNeeleCeSee 
POPP OOO ODOR ORES EES ES ES OEE E SESE HES EEE eeEeEEEsEESeHeeEseeseseereeeeseeereeesee 





heat or cold, moisture or ~ 


the material that cant 


iB \:/ thickness, 


OX 


For more information about felt. | SO hard 


nounced by the Vacuum Cleane, 
Manufacturers’ Association. This year’s 
August sales, compared to the 19]. 
299 units sold in August 1951, show 
an increase of 16.3 per cent. 

Major appliance manufacturers re. 
porting their factory figures to NEMA 
showed the following totals for August 
vs July: electric ranges—77,282 9s 
$4,325; electric refrigerators—279.. 
985 vs 366,372: electric storage water 
heaters—44,151 vs 46,758; and elec. 
tric farm and home freezers 77,873 og 
89,767. 


Electric Housewares—Factory sales 
by NEMA member companies during 
the first eight months of 1952 were 
generally lower than those during the 
same period in 1951, as indicated by 
the comparison of shipments of the 
following selected items: air heaters 
-194,919 vs 237,657; coffee makers, 
pots and urns—594,981 vs 728,090; 
electric flat irons (traveler type)- 
150,011 vs 200,542; hot plates and 
disk stoves 203,208 vs 273,604; and 
automatic toasters 1,080,562 vs 
1,885,990. However, August ship- 
ments of many of these items were 
higher this year than for the same 
month in 1951: automatic toasters— 
289,303 vs 183,874; hot plates and 
disk stoves—53,945 vs 24,366; and 
electric flat irons (traveler type) 
35,159 vs 25,645. 

Machine Tools—Shipments of ma- 
chine tools for the defense program 
continue to mount. The industry is 
now producing at the rate of $100,- 
000,000 per month, in contrast to an 
average of $20,700,000 per month in 
the pre-Korea year 1949, according 
to the National Machine Tool Build- 
ers’ Association. Total shipments for 
1952 are expected to reach or exceed 
one billion dollars. As output rises, 
backlog, in terms of months of produc- 
tion, continues to decline. The present 
backlog is estimated at 12 months’ pro- 
duction at the current rate, compared 
to the peak of 23% months’ production 
in September 1951. However, it is still 
equivalent to several years’ normal 
peacetime production. Meanwhile new 
orders, after a spurt in June and July, 
have fallen back to spring levels and 
cancellations of orders of machine 
tools for national defense are still 
heavy in proportion to new orders. 

In August the factory shipments 
index of the National Machine Tool 
Builders Association rose to approxl- 
mately 316.0 from 257.2 in July. 
(The index is based on the average 
monthly shipments of 1945-46-47 as 
100). However, the index of new 0OT- 
ders decreased from 374.6 in July to 
approximately 311.7 in August. The 
ratio between unfilled orders and the 
demonstrated production rate also 


_ showed a slight decrease: approxr 
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Ca: 


re 


UNIT 
BEARING 
MOTOR 


With this G-E Motor, Fans Can Operate 
in any Position—Oil Stays Sealed in! 


Whatever your fan mounting posi- 
tion—up, down or at an angle—you 
can count on’ dependable operation 
from this motor. And no oil need ever 
be added! Because the oil is sealed 
in. The unit-bearing, force-fed lubri- 
cation system continuously circulates 
the oil between shaft and bearing... 
regardless of motor position. 
Where noise level must be low, 
resilient mounting is available for 


quiet operation. With suitable con- 
trol, motor can be operated at two 
or three speeds. 


A wide choice of ratings is avail- 
able for many fan sizes. Call your 
nearest G-E Apparatus Sales Office 
soon. For further information, write 
for bulletin GEA-5338. Sect. 700-117 
General Electric Company, 
Schenectady 5, N. Y. 


ae 
7 ee 


a 


~ Tn — 
aai{{lm 


No maintenance needed; oil is sealed in. 


GENERAL ELECTRIC 
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RELAYS...SWITCHES...CONNECTORS...ELECTRO- MECHANICS 


P & B CATALOGUED RELAYS AVAILABLE AT YOUR ELECTRONICS PARTS DISTRIBUTOR 
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CUSTOM 
MANUFACTURING 
FACILITIES 


mean 


large plants 
G& to serve you 


Over 50,000 square feet of floor space 
«+ fully equipped with modern, up-to- 
date production equipment including 
complete tooling, coil winding, plastic 
molding, heat treating, glass metalizing, 
welding, hermetic sealing and machine 
tools for every operation. 


20 years 
specialized 
experience 


Widely diversified technical knowledge 
acquired in the design, development 
and custom manufacture of more than 
15,000 versions of relays, switches, con- 
trols and small electro-mechanical as- 
semblies enables P & B to meet critical 
standards at lowest cost. 


10,000 relays per day 


Orderly, efficient plant layout plus com- 
petent, well-trained personnel assure 
speedy, precise assembly line produc- 
tion . . . single shift capacity 10,000 
relays per day! 


unequalled 
engineering facilities 


Extensive research, laboratory, devel- 
opment, type test and model shop facili- 
ties at your service any fime. Test sam- 
ples and pilot runs completed quickly at 
reasonable cost. 


industry’s 
leading supplier 
For many years, the leading supplier of 


electrical and electronic relays to Amer- 
ica's foremost industrial organizations. 


specialists in relays 
for military equipment 


Complete file of latest MIL specifications. 
All necessary laboratory and testing in- 
struments available. Certified test re- 
ports on request. 


Rememaer, if your problem concerns the development or production of 
electro-mechanical components for any electronic or electrical apparatus, Potter 
& Brumfield offers you the quickest, most practical and most economic solution. 

Send specifications for samples, recommendations and quotations. (Catalog 


available on request.) 


Pdter «Prumbield 


PRINCETON, INDIANA 


Export: 13 E. 40th St. N. Y., N. Y. 


SALES OFFICES IN PRINCIPAL U.S. AND CANADIAN CITIES 


Index of New Orders and 
Shipments of Machine Tools 


Ci] NEW ORDERS 
que = SHIPMENTS 


NMTBA. OSE 


Average Shipments 1945—1946—1947—100 


mately 12.3-1 in August vs 12.6-1 in 
both July and June. 

Television and Radio—Production of 
television receivers in August im- 
creased by 171 per cent over the 
corresponding month of 1951, while 
radio output dropped 3 per cent, ac 
cording to the Radio-Television Manu- 
facturers Association. RTMA  esti- 
mated the industry’s output for the 
month at 397,769 TV sets compared 
with 146,705 units in August 1951. 
August radio production was esti- 
mated at 543,802 units compared with 
563,407 sets manufactured in_ the 
same 1951 month. Retail sales of TV 
sets during the normally slack summer 
months of June, July and August 
totaled 700,490 units. 

Gears—Factory shipments _ index, 
based on figures supplied by over 50 
reporting companies to the American 
Gear Manufacturers Association, 
dipped to 132.3 in August, a decrease 
of 8.9 per cent compared with July 
1952. The index is based on 1947-49 
as 100. 

Stokers—Factory sales of mechan- 
ical stokers in August 1952 totaled 
2,782 units, an increase of 45 per 
cent over the number sold in July, 
but 9 per cent below sales in August 
1951, according to the Bureau of the 
Census, Department of Commerce. 
Sales in 1952 from January-August 
aggregated 12,931 units, compared to 
14,013 units in the same period in 
1951. 

Heating Equipment—Factory ship- 
ments of oil burners in July increas 
to 67,058 from 57,830 units in June. 
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Act wok 
had 
me Ot 


SELF-ALIGNING 
Pe ie) 


ANGULAR CONTACT 
BALL BEARING 


DOUBLE ROW 
DEEP GROOVE 
OE 2h ie 


CYUNORICAL ROLLER 
BEARING 


eae teh a 
BEARING 


SPHERICAL ROLLER 
THRUST BEARING 


SPHERICAL ROLLER 
BEARING 


One for every place— 
one place to get them all 


PROBLEM — Inevery industry, designers 
and production engineers are con- 
stantly confronted with the problem 
of combating friction. Every turning 
part of machinery presents problems 
of speeds and loads — sometimes radial, 
sometimes thrust loads — usually both. 


SOLUTION—Depend on sir ball 
and roller bearings and pillow blocks 
‘o combat wasteful friction. sisF 
‘ngineers can help you put the right 
bearing in the right place. 


RESULT — Your equipment will improve 
in performance. SSF’s wide range of 
bearing types and sizes, plus engineer- 
ing know-how, makes it possible to 
select that type with those character- 
istics which make it the best choice 
for your particular application. 


Write, SKF INDUSTRIES, INC., 
PHILADELPHIA 32, PA.— manufacturers 
of &%F and HESS-BRIGHT bearings. 3 


BEARINGS AND 
PILLOW BLOCKS 
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SERIES SAF—Ball or roller bearing 
pillow blocks, with Triple-Seal 
rings which keep dirt out, 
lubricant in. Wide range of 
load-carrying capacities. 


SERIES SES and SY— Unit ball bear- 
ing pillow blocks. The SES is 
mounted in rubber, prevents 
transmission of noise. The SY 
permits liberal misalignment — 
is effectively sealed by famous 
SHCSP Red Seal. 


SERIES SUS and SUA—Unit ball 
bearing pillow blocks (SUAR 
equipped with spherical roller 
bearings). Ring seals exclude 
dirt. The SUA is an adapter-type 
mounting. 


SERIES FUS and FUA—Ball bearing 
flanged unit having same fea 
tures as SUS and SUA pillow 
blocks. (FUAR equipped with 
spherical roller bearings) 


SERIES SDAF—E xceptionally 
sturdy construction for unusual 
shock and heavy thrust loads. 
Equipped with Triple-Seal rings 
for bearing protection. 
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The symbol of 


QUALITY and 


PERFORMANCE 


WIRING HARNESSES 
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Wiring problems need not be added to 
all your other production headaches. 
Simplify your installations, save assem- 
bly line rejects and save money in the 
bargain—by putting your wiring prob- 
lems squarely up to CORNISH engineers 
—it’s the modern way! 













Wired Assemblies Division 


UN ita a 


Rutland, Vermont 









Cumulative totals for the January-Juh 


1952 period totaled 346,014 vs 362. 
491 for the same 1951 period. A sim. 
lar trend was indicated by factory 


sales of warm-air furnaces of ¢} 


1e 


forced-air type: 63,895 for July com. 
7 red itl 58.285 ie oS 
pared with 58,285 units for June 
with January-June cumulative totals 
of 337,073 for 1952 vs 349,407 fo; 


1951. 


Farm Pumps—Factory shipments of 


domestic water 


systems in 


August 


totaled 66,048 units, valued at $63 
million, according to the Bureau of 


the Census. 


Department of 


Com- 


merce. This represents an increase of 
6 per cent both in number of units 


and in value 


of shipment 


Over 


July. Shallow-well systems shipped 
amounted to 37,754 units or 57 per 
cent of the total, while shipments of 
deep-well systems accounted for the 


remainder. 


Aluminum—U. 


S. production of 


primary aluminum set a new post- 
war record during the month of Au- 
gust, according to Donald M. White, 
secretary of The Aluminum Associa- 
tion. The August output of 170,350, 
658 lb represented a gain of 12.5 per 
cent over the previous month, when 


an increase of 15.5 per cent over the 


147,630,992-lb 


output in 


August 


1951. “The industry’s building pro- 
gram continues to gain momentum,’ 


Mr. White 


said, 


“although at the 


present time production is being cur- 

tailed because of power shortages.” 
Shipments of aluminum sheet and 

plate by member companies of the 


Association’s 


Sheet 


Division totaled 


91,094,081 Ib, slightly higher than the 
85,049,202 Ib shipped the _ previous 
month and about on a par with the 
August 1951 shipment of 91,888,725 


lb. 


Aluminum foil shipped by members 
of the Foil Division showed a gain 
of almost a million pounds over July. 
August shipments were 6,445,778 bb, 
compared with 5,561,976 Ib shipped 
during the previous month, but were 
less than last year’s August shipments 


of 7,877,325 lb. 


Shipments of 


permanent - mold 


rough castings (except pistons) by 


Foundry Division members held to 


. vals) > y 
about the same level as in preceding 


The 


months. 


total 


for August was 


2,386,682 Ib, with a value of $1,369.- 
882, compared with July shipments 


of 2,183,511 Ib, 


with a value ol 


$1,216,008. Last year’s August ship- 
ments total 2,596,489 Ib, with a value 


of $1,512,423. 


Steel 


duction is approaching record pro} 


Castings—Steel-casting Pr” 


\0r- 


, Pa rear, it 
tions for the second straight ae 
was reported by F. Kermit Donak son, 


executive vice president of 
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LES 
...precision cast 


INCO precision investment castings 
cre produced in these metals at the 
Bayonne, N. J. Foundry: 


Monel® 

“H’® Monel 

“$"® Monel 
Nickel 

Inconel ® 
Ni-Hard® 
Ni-Resist® 
Stainless Steels 
SAE, AISI, NE Steels 
Tool Steels 
Cobalt-Base Alloys 


Today, however, Nickel and the 
Nickel Alloys are on extended de- 
livery because so much of production 
is going into defense. Therefore, it 
pays to anticipate future needs. Con- 
sult our foundry staff about your cast- 
ing problems. They will be glad to 
help you. 





By precision casting the cost of these weld arm jaws 
was cut two ways... 


In manufacture ... and in use. Here’s why. 


Originally, a single jaw required 7 machining opera- 
tions to produce. Now, using the precision (investment) 
casting method, 180 units can be made at a time, in 
one step, at a 20% saving in costs. 


Also, by specifying these jaws in “S” Monel, replace- 
ments are cut down. The “S” Monel jaws do not burn 
out or foul up as frequently as other metals used in 
automatic cutting and welding machines. They have the 
non-galling properties and the heat and corrosion resis- 
tance to reduce shut-downs and maintenance costs. They 
give longer, more satisfactory service. 


Can the precision casting method reduce your costs? 
Chances are it will, if you use or manufacture quantities 
of a small part that requires several complicated machin- 
ing operations and dimensional accuracy. 


Just send us a sample or blueprint of the part you 
have in mind, stating the approximate quantity needed. 
We'll tell you frankly whether or not precision invest- 
ment casting offers a profitable solution to your problem. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


“arene 67 Wall Street, New York 5, N. Y. 
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ACCURATELY INDICATES 


Rate of Motion at ALL SPEEDS 


Indicates Without Contact or “Loading” 


Indi- 

cates 

ae 

operations, 

cycles, angu- 

lar or linear 
motion. Actu- 

ates electrical 
counters. Serves 
as tachometer 
when used with 
Used for 
precision ignition 
timing. Controls elec- 
trical devices when 
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used with an plifiers 
and relays. Trips 
Thyratron circuits for 
flashing light with 


IMPULSE 
GENERATOR 


NEW ates 





rotating machinery 
Provides synchroniz- 
ing voltage for os 
cillograph; markers 
for angular or lin- 
ear position 


Small low cost electromagnetic pick-up generates electrical im- 
pulses. Self-energized by built-in magnet, it produces a voltage 
output proportional to the object's rate of speed. And may be 
actuated by the displacement or vibration of any magnetic mate- 
rial in the field of the pick-up. Such as a slot or keyway in the 
rim of a wheel or shaft, the teeth in a gear, or any magnetic part 


measuring dis 
placement 
Used in 
ballistic 
research 
Many oth- 
a 


on a moving body. Low price permits use in production ma- 
chinery. 


Write for Bulletin MP 592 Today! 


ELECTRO PRODUCTS LABORATORIES 


4501-Mu North Ravenswood Ave., Chicago 40, Ill. In Canada: ATLAS RADIO CORP., LTD., Toronto 


MULTIPLE ASSEMBLIES FOR SMALL PARTS 
BELONG TO HORSE-AND-BUGGY DAYS 


GRIES DIE CASTINGS GIVE YOU 
TINY PARTS LIKE THESE IN 





COMPLETE OPERATION 


Compare GRC zine alloy die castings with 


parts produced by other methods. See 


small 
how Gries America’s Fore 






completely finished parts save you time, labor, money. most PRO rer 

Die cast in one high-speed operation, they open DUCERS of 

broad opportunities for your new design and product Tiny Die Cast- R 

S ideas. GRC offers fast delivery of 100,000 pieces to ings 
€ many millions. 
yy SP 

WRITE TODAY FOR BULLETIN AND > 
SAMPLES. SEND PRINTS FOR QUOTA- 
TIONS. 


( 


GRIES REPRODUCER CORP. ; 


108 Willow Ave., New York 54. MOtt Haven 5-7400 


Smaliness Unlimited 


Max. Wt. ¥Y oz. 
Max. Lgth. 134” 





MOST AANTNHNNT NN 
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Founders’ Society of America. Despite 
curtailments arising out of the Stee] 
strike, the industry is now producing 
at a level only silghtly under the near. 
record rate for 1951, when shipments 
totaled 2,050,054 tons, according to 
official Bureau of Census figures, 
These figures compare with shipments 
totaling 1,461,000 tons in 1950, and 
the all-time high of 1944, when the 
industry shipped 2,445,000 tons. 


Magnesium Products—July total of 
magnesium castings was 2,654,000 |b, 
according to The Magnesium Associa- 
tion. This represents a 10 per cent 
decrease from the June total, but an 
increase of 20 per cent over the total 
for July 1951. 

Magnesium wrought products 
shipped during July 1952 totaled 
1,400,000 Ib, down 2 per cent from 
the June 1952 figure of 1,428,000 Jb, 
However, wrought product shipments 
in July 1952 showed an increase of 
21 per cent over those of July of the 
previous year. 

Steel—Steel buyers, taking a second 
look at the effect of the steel strike 
on their operations, have now con- 
cluded that the first estimate of ex- 
tended shortages was greatly exag- 
gerated, since the recovery from the 
strike is progressing much more rap- 
idly than was at first anticipated. Ac- 
cording to the National Association of 
Purchasing Agents, 47 per cent report 
few if any current steel difficulties; 
44 per cent estimate an easy condition 
by the year end; and only 9 per cent, 
compared to 42 per cent last month, 
visualize critical shortages running 
into the second quarter of 1953. OOO 


REPRINTS 
In This Issue 


For numbered reprints 


Use the Reader Inquiry Facility 
to secure single copies supplied 


without charge. 

For reprints previously listed 
Write for single copies obtain- 
able without charge while the 
supply lasts. 

For Adjustable-Speed Drive insert 
Send $1 with order to Reader 
Service Dept. 

For combined reprints 


Send remittance with 
Reader Service Dept. 


order to 


For a complete annotated listing 
of all reprints currently available 
and the prices of combined reprints 
turn to Feature Article Reprints 
section starting on page 242 in this 


Issue, 
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Applying a Motor 


(or a blower) 


is a two-way job 





W hen you buy motors, it pays over and over 
again to be sure before you buy. Be sure your 
motor is designed right, that it’s carefully made 
from the finest materials, that it’s applied pre- 
cisely and proved for your job. When you work 
with Fasco you get all this . . . and you can be 
sure that Fasco motors in production quantities 
are priced as low as possible. That’s important 
when your product goes toa competitive market. 


For Defense Fasco also makes small auxiliary motors (6 to 
48 volts D.C.) for aircraft controls, etc.—and a variety of 
automotive circuit breakers, pressure and signal switches, 
teadily adaptable to defense requirements. Your inquiry 


is invited, and will receive prompt attention. 


NOVEMBER 1952 


.. fOr YOU 
and Fasco 
engineers 


Fasco makes small motors (1/500 to 1/8 hp). 
Most of them are shaded pole induction types— 
2-pole, 4-pole, and 6-pole. They can be the best 
possible answer in numerous applications, or 
they can be misapplied. That’s why Fasco in- 
sists that you let Fasco engineers work with you 
on your motor problem . . . before you buy. That 
way you can be sure. Fasco’s engineers are ready 


to serve you. Just write. 


oe ee 








INC. 
ROCHESTER 2, NEW YORK 


Silicone Rubber for 


Mechanical Components 
(Continued from page 147) 


per was clad to the silicone-rubber base in the Dow 
Corning laboratories; the circuit pattern was etched at 
the National Bureau of Standards. 

Floodlamp Seal. Conventional rubber seals for the 
base of the flood-lamp shown in Fig. 16 were a source 
of trouble since they became embrittled and cracked 
under the operating temperatures. This led to moisture 
penetration and consequent shorting. Another defect 
was a tendency to stick to the glass lamp: also to the 
socket. Use of silicone-rubber seals by the manufac- 
turers, Mattox Machine Company, has apparently elim- 
inated these difficulties and appreciably increased lamp 
life. 

Cable and Coil Jackets: Silicone rubber-glass cloth 
tape has found increasing use an as insulator in various 
types of wire and cable construction. But it might be 
also noted that in some instances the tape is used purely 
as protection against thermal conditions and certain 
other ambient physical conditions such as exposure to 
salt brine. A silicone rubber tape can also be used as 
mechanical protection for coils and other components. 
For example Dow Corning’s partially vulcanized Silas- 
tic tape (3) can be wrapped around a component, even 
of complicated shape, and then cured to complete the 
vulcanization so as to provide a resilient one-piece pro- 
tective jacket. 

Silicone rubber dispersions as coatings for subminia- 
ture tubes and other components in the construction of 


Fig. 14—Silicone-rubber “tires” for driving and idling 
wheels in glass-forming machines. 
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Fig. 16—Silicone-rubber seals are used in this floodlight. 


cast-resin embedments of electronic subassemblies could 


also be logically classified as a mechanical application. 


(4) The coatings are used both as a resilient shock 


absorber and as a cushion against pressure caused by 
the differential thermal expansions of the various ele- 
ments of the embedment. The coating is usually applied 


Fig. 15—Experimental 
printed-circuit base. 


silicone rubber-glass-reinforced 
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Here at Sterling Bolt Co., a single, integrated 
DEPENDABLE source can supply you with 
more than 200,000 stock and standard 
sizes in Bolts, Nuts, Screws and Washers for 
your specific needs. 


For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
Sterling facilities combine both warehouse 
and mill, giving you advantages of PROMPT 
SERVICE and COMPETITIVE DISCOUNTS. 



















THE INDUSTRIES WE SERVE— 
AND SERVE WELL! 


Refrigeration @ Pumps @ Cranes @ Elevators 
@ Tractors @ Trailers © Conveyors 

@ Mining Equipment @ Blower & Fan 
Equipment @ Diesel Engines @ Bodies— 
Motor Truck & Trailer @ Electrical 
Manufacturing @ Air Conditioning 

@ Material Handling Equipment 

@ Machinery Manufacturing @ Radio & 
Television ® and many others— 


Interested in Cutting Costs? 


No need to count on expensive, time- 
consuming specials when Sterling Bolt 
Standardized Bolts, Nuts and Screws can 
fit your job— 200,000 to one! 


Send your inquiry or order TODAY—to the 


STERLING BOLT. 


367 West Erie Street, Chicago 10, Ill. 
Telephone: SUperior 7-3000 . Teletype:CG 488 
Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 


r 


MANUFACTURING PLANTS IN CHICAGO, 
MILWAUKEE, ST. LOUIS 
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Miniature Incandescent Lamps 
h for all purposes 


We invite your attention to our type 327 lamp 
illustrated at the extreme left. Designed particu- 
larly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent lamps 
which must meet particular requirements of per- 
formance, life or operating conditions has been 
our specialty for the past 40 years. 


If you have a lamp problem, write or telephone us. 
We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 


Can you put 


VITREOUS ENAMEL 
on ALUMINUM? 








letterhead to: 


ALUMINUM COMPANY OF AMERICA 
1981-Y¥ Gulf Building 





ZOURITE FACING MATERIAL 
Manufactured by The Kawneer 
Company, Niles, Michigan 


ALUMINUM COMPANY 
OF AMERICA 


SOL-REX : 
ex} REG. U. S. PAT. OFF. eo 


Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 


Pittsburgh 19, Pa. 





by dipping followed by an appropriate cure. 

Silicone Rubber Bonded Structures. Specially devel. 
oped primers and adhesives are available which make jt 
possible to design composite structures of silicone ryb. 
ber bonded to metals and other materials. Detailed dat, 
on such bonding agents and their use are available from 
the principal producers. 

In composite bonded or laminated structures, the 
areas of expansion for silicone rubber seem very prom. 
ising. For certain special-purpose applications silicone. 
rubber-coated asbestos cloth and also Orlon cloth haye 
already been developed. 


Summary 


Properties of silicone rubber have been summarized 
that have particularly influenced the rapid growth of 
applications in mechanical components, or where me- 
chanical functions are combined with dielectric require. 
ments. Outstanding in these properties is the excellent 
stability of the material over a wide temperature rang 
(—100 F to +500 F). Specific applications have been 
described indicating areas of such applications. Many 
current applications are military in nature and the in- 
formation cannot be released. 

The design of silicone rubber parts is frequently for 
specialized requirements and therefore the part has t 
be essentially custom-designed and fabricated. There is 
a growing number of companies that by now are er- 
gaged in this service and can work closely with the 
yroduct-design engineer. Ooo 
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or Representative of Nice ingenu- 
ity is No. 6866, a cam follower 
on an agricultural harvester. 
No. 6866 replaces a precision 
bearing pressed into a specially 
machined outer tire ... and 
. the resulting improvements 
u were: 
1. LOWER COST (OVER 30% 
SAVINGS). 
2. INCREASED CAPACITY. 
3. MORE EFFECTIVE SEAL. 
4. PACKAGED INTERCHANGE- 
ABLE UNIT. 
5. IMPROVED APPEARANCE AND 
PERFORMANCE. 


Characteristic of agricultural 
machinery, severe dust and 
dirt problems dictated the need 
of an efficient and rugged seal. 
No. 6866 seal has proved to be 
highly effective and durable. 


Leys 
PRESSURE 
BEARING 
ae) 
LOCATING 


RPA dev Bs not be necessary and will reduce the cost about 10%. In a light load appli- 
| RECORDING 


era 





“Specials” are ball bearings which have 
been custom designed to be “exactly right’ 
for a particular application. Thus, the field for 
specials ranges from modification of existing 
standard bearings to complete new bearings of 
unusual shapes and dimensions. As “specialists 
in specials,’’ experienced NICE engineers take 
advantage of every design opportunity to 
reduce costs without sacrifice of quality and to 
improve product performance and appearance. 


SPECIAL BEARINGS 


of unusual shapes 
and dimensions 









Where new tooling is justified by 
the quantities involved, specials of 
this type, where applicable, offer 
the greatest possibilities for cost 
savings and product improvement. 
A few typical application examples 
are illustrated. 


LL wee Let ede) 13 


eye 
BALING MACHINE 
WIRE GUIDE 


SEMI-PRECISION ''SPECIALS”’ 


Many precision bearing applications do not require all of the elements 
of precision that are normally incorporated in a standard precision unit. For 
example, if the bearing cone is locked against a step on the shaft, grinding 
of the bore can be eliminated and will save approximately 10% of the 
selling price of a 2” OD precision annular bearing. Similarly, if the loads 
are not severe nor the RPM excessive, polishing of the ball grooves may 


cation, the outer ring material can be changed to a less expensive steel 
at a savings of as much as 8% of the selling price. 


THE USE OF SEMI-PRECISION BEARINGS, WHERE INDICATED, MAY REFLECT 


SUBSTANTIAL SAVINGS TO THE MANUFACTURER WHO BUYS BEARINGS IN 
PRODUCTION QUANTITIES. 


NICE BALL BEARING COMPANY 


NICETOWN -PHILADELPHIA: PENNSYLVANIA 
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CLEAN-CUT 
ADVANTAGES 
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RADIO PINS 


] Extreme Uniformity 




























2 Superior Staking Qualities 
..-ends will roll without splitting 


3 Better for Molded Parts 
---¢losed end keeps compound out 


If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you’ll save time, money and 


rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 


sizes, with staking end either closed or 

open. For a quotation, simply send a 

sketch, sample or description and state 

the quantity and finish you need. 
SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 
\ large quantities of top caps, base shells 


and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 


cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners— 
and, for almost every manufacturing 
requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 


20, Connecticut. ou 





FOR QUALITY BRass Gooos— ANACONDA 
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The Williams-Bowman Rubber Company, Cicero 50, 
Il. 


Other credits are noted in the text. A number of 
fabricators not listed here were helpful in providing 
background comment, although military restrictions 
or the otherwise confidential nature of applications 
limited their further participation. 


High-speed Magnetic Amplifier 


(Continued from page 101) 






operate on an individual basis. This is a major distine. 
tion between the new high-speed amplifiers and the con- 
ventional amplifier types, such as the self-saturating 
magnetic amplifier. 

A-C Supply Voltage Effects. From the circuit opera- 
tion, it can be seen that the two a-c supply voltage 
sources must have a very definite ratio. This ratio is the 
turns ratio of the respective windings. If the voltage 
ratio is not correct, the transfer characteristic of load 
current vs control voltage will be shifted as shown in 
Fig. 4. For example, if the a-c supply voltage in the 
control circuit is higher than required, the excess amount 
will appear to the amplifier as an equivalent reduction in 
control voltage. Thus, the output to the load will be less 
by this constant equivalent amount. Of course the op 
posites are equally true. 

Another important point is that the amplifier will 
operate on the same transfer characteristic when the 
a-c supply voltages are reduced, provided the voltage 
ratios do not change. The effect of reduced supply volt- 
ages is a correspondingly reduced characteristic satura- 
tion level. 


Applications of the Basic Circuit 


The basic circuit shown in Fig. 1 is that of an ampli- 
fier whose average value characteristics are linear. Mod- 
ifications and combinations of this circuit can result in 
a whole series of circuits which can perform many 
specific functions and still retain the properties of high 
speed of response, high gain, independence of core 
matching, relative independence of supply voltage and 
frequency as well as many other desirable properties. 
Some of the amplifier types constructed with the basic 
circuit are: 

D-c half-wave amplifier, Fig. 1. 

()-c full-wave amplifier, Fig. 5. 

A-c power amplifier, Fig. 3. 

Synchro amplifier, using six units of Fig. 3. 

Other applications of the basic circuit are those such 
as a pulse-operated switch, a magnetic ring counter, 2 
magnetic coincidence counter, and a summing or 10- 
tegrating amplifier. 

For a typical design application assume that a single- 
stage magnetic amplifier is needed to deliver an averagt 
d-c current ranging from 0.005 to 0.500 amp to a load 
resistance of 80 ohms, operating from a single-phase 
120-volt 60-cycle supply. The control voltage of 0 to 
55.0 volts d-c is obtained from an unfiltered full-wave 
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THE TEST FOR FORWARD VOLTAGE DROP OF RECTIFIER REQUIRES ONLY VARIABLE A-C SUPPLY, A-C VOLTMETER AND D-C AMMETER 


Test Selenium Rectifier Quality Yourself 


Comparison tests prove G-E rectifiers superior 


LONG LIFE 
selenium rectifiers is proved on life test 
boards. Tests, still in progress, have been 
running continuously for over 60,000 hours. 
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AND RELIABILITY of G-E 


The quality and performance of 
your product can be vitally dependent 
upon the rectifiers you use. Isn't it 
just common sense to make tests and 
find out for yourself the differences 
in selenium rectifiers? 

With simple tests you can prove 
G-E selenium rectifiers have Lower 
Forward Resistance and Lower Back 
Leakage, two important measures of 
rectifier quality. These characteristics 
mean higher output, greater eff- 
ciene \ and cooler operation. 

To test their life at rated output. 
G-E selenium rectifiers have been in 
continuous operation for well over 
60.000 hours, and their ultimate life 
has not yet been reached. Based on 
the slow aging observed to date, 


many additional thousands of hours 
of useful life can be expected. 


SAVINGS FOR YOU—As a designer 
or manufacturer these qualities offer 
you real advantages. Because you get 
highe ‘r output wal iges, it is 
possible to save in “the design and 
spec ification of other components. 
Since they operate € -ooler, there is less 
he ating of ne -arby circuit ¢ omponents, 
and slower rectifier aging. 


LITERATURE AVAILABLE—Bulletin 


GEA-5524 gives testing 
GET-2350 is a complete 


ole “n 


directions. 
reference 
manual of application information on 
G-E selenium rectifiers. Write Section 
K461-25, General Electric Company, 
Schenectady 5, New York. 
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SILICONE RUBBER COATED 
FIBERGLAS TUBING 


BH “1151” Silicone Rubber coated 
Fiberglas tubing is flexible when 
manufactured and stays flexible 
through all applicable NEMA 
Class H tests. This long-lasting 
union of two great inorganic 
materials assures maximum product 


protection. 


BH «1151” 


required in normal assembly, with- 


withstands bending, 


out loss of dielectric strength—will 
not craze or crack. It remains 
unchanged through continuous 


product operation in a temperature 


BH 


. > 
BH Non Fraying Fiberglas Sleevings are made by an exclusive 





SLE 


Bentley, Harris process 
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berg 


EVM 


(U. S. Pat. No. 2393530). 


Where Application Requires Really Flexible 
Class H Electrical Insulation... 





range of —90° F. to 400° F. . . takes 
600° 


physical or dielectric failure. 


F. for 15 minutes without 


Are you looking for a product with 
high dielectric, chemical and fungus 


resistance? .. . Use BH “1151”. 


Available in colors; in economical 
coils, 36 inch lengths, or cut with- 
Out wastage to your specifications. 
Send for samples and data sheets 
today. 

Address Dept. M-11 
Bentley, Harris Manufacturing Co. 


Conshohocken, Pa. 


ce 
on 7, 
ff 


Leff 
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‘*Fiberglas’’ is Reg. TM 









of Owens-Corning Fiberglas Corp. 



















































































































































































Your dollar buys more “instrument” 


2 Volt-Ohm- 
in our Model 630 witinneer 
by R. L. Triplett, presipENT 


Because we build every major part of 
our instruments the quality is carefully 
controlled. We know we have more torque 
driving our pointers because we designed 
and built the complete instrument. We know we have 
sustained dependence in the shafts and switch contacts of 
our test equipment for the same reason. Cycle tests for 
switches exceed several times the rigid requirements of the 
armed forces. 

Consider these features of Model 630 V.0.M.— 

One Hand Operation—One switch with large re- 
cessed knob has a single position setting for each reading. 
Leaves one hand free. Eliminates switching errors, trouble, 
saves time. 

Ranges—AC-DC Volts: 3-12-60-300-1200-6000 (AC, 
5000 Ohms/Volt; DC, 20,000 Ohms/Volt). 60 Micro-Amps. 
1.2, 12, & 120 Mil Amps. DB scales at 1.73V on 500 Ohm 
line, 0-66 DB output. 

Highest Ohm Reading—To 100 Meg. in steps of 
1000-10,000-100,000 Ohms—100 Megohms. 

Yes, with us it’s a matter of personal pride to make 
“Triplett” stand for better construction and more service 
for your test equipment dollar. 





630 V.O.M. only $39.50 
At Your Distributor 
Price Subject to Change 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 


cna 


Triplett 





































| result in a maximum induced voltage in the contro) 
| winding of 54 volts, the control winding shall have 930 




















Output current range 
Load resistance 

Load circuit rectifier rating 

Load circuit supply voltage 

Load winding wire size and turns 
Load winding resistance 

Control circuit supply 

Control winding wire size and turns 
Resistance 


0.005 to 0.500 amp 
80 ohms 
125 volts, 0.5 amp halfwave 
120 volts rms, 60 cps 
22 gage, 1860 turns 
20 ohms 
60 volts rms, 60 cps 
24 gage, 930 turns 
10 ohms 
0.002 amp 
0 to 55 volts d-c 
100 ohms or less 
1 N 38 crystal 
Grain-oriented 
50% nickel iron 


Control circuit current, average 
Control voltage range, average 
Control voltage source impedance 
Control circuit rectifier 

Magnetic core material 


Size, outside diam 2am 
inside diam 2% in. 
height 1 in. 

Response time, maximum 0.0167 sec 

minimum 0.0088 sec 

Amplifier power gain 550 


turns. From the magnetization loop of the core material 
the mmf required for magnetization of the core is 02 


| amp-turn per cm of magnetic path. The actual mean- 


length of the magnetic path is 18 cm; thus, a total mmf 
of 3.6 amp turns are required. This corresponds to a 
control current of 0.00387 amp. The average control 
current will be one half of this or 0.00194 amp, and the 
corresponding average minimum load current will be 


| 0.00097 amp. 


Control winding wire size may now be determined. 
Assume that the control winding cross-section area is 
1 sq in. and the space factor is 35 per cent. The total 
copper cross-section will then be 0.35 sq in. and the wire 
size is 24 gage. The mean length of turn will be approxi- 
mately 6.5 in. which gives a total length of 505 ft. The 
resistance of this winding is approximately 10 ohms and 
the voltage drop across the winding when conducting 
the control current will be 0.0387 volts. Thus, allowing 
for a drop of 0.96 volts across the control-circuit recti- 
fier, the control circuit a-c supply voltage must be 5: 
volts. This voltage is necessarily just equal to the maxt- 
mum average control voltage. The a-c supply to the 
control circuit can be supplied by a miniature trans- 
former whose voltage ratio is 2:1. The miniature trans- 
former would be supplied by the a-c supply to the load 
circuit. 

Design data for this example is summarized in the 
accompanying table. oon 
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For Commercial 


and Military 





Service 


The jacks, jack switches and plugs 
shown here are representative of 
the complete Mallory line that is 
available for your needs. 


1 Two-way phenolic-shell phone plug 
with tie-cord anchor. Screw-type 
terminals facilitate direct con- 
nection by wire or by lugs or 
phone tips. 

2 SC Jack. Threaded bushing, con- 
densed size, medium panel area 
and minimum depth. Used where 
space is limited. 





3 Standard frame jack. Takes up 
little panel space. ‘Threaded bush- 
ing. Spring stack-ups are mounted 
horizontally to frame in a variety 
of spring combinations. 


























Precision Built 





: » ‘ Junior push button jack switch. 

i) a | | Ory J aC ke Ss all d f | ul a4 Ne) 4 Furnished with knob, washer and 

a nut. For panels up to 14 inch thick. 

5 Midget jack. Threaded bushing, 

small size, uses minimum 
panel area. 





The complete line of Mallory jacks, jack switches and 6 Booted jack for appceine 
: : : : - : . requiring waterproo esigns. 
+ > ~ ‘ oC 0S- Tn ° : 
: plugs is designed to fit an infinite range of circuit pos Ticecekadk din, coked ncaa: 
! sibilities. They are sturdily built and will meet exacting proof plastic case. 


specifications of performance and dependability for 
manufacturers of communications, testing and low- 

power industrial equipment as well as many highly 
specialized electric and electronic devices. 


Get in touch with Mallory today regarding your specific 
requirements for jacks and plugs. Qualified engineering 


Ff 


service and technical data are yours for the asking. 


Television tuners, special switches, controls and resistors 












K WWE a WaT? SERVING INDUSTRY WITH THESE PRODUCTS: 
c Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
: A L L O € Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials . 
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Actual Size 
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Model B-10 
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A single-pole, slow make-and-break 
thermostat with high sensitivity, yet 
rugged construction, that has wide ap- 
plication for heating needs up to a max- 
imum temperature range of 550°F. 


MODEL B-10 DIRECT ACTING TYPE. Breaks 
circuit on rise of temperature. Particularly suit- 
able for sterilizers, steam tables, warming tables, 
ovens, coffee urns, deep-fat fryers, baby incuba- 
tors, poultry brooders, etc. 


MODEL B-20 REVERSE ACTING TYPE. 
Makes circuit on rise of temperature. Particu- 
larly suitable for warning lights or signals on over- 
temperature for application to fire signals, signal 
overheating, motor generators, etc. 































































Write for full information. 


@ In Home ond Industry EVERYTHING'S UNDER es 


THERMOSTAT DIVISION 


Robertshaw-Fulton Controls Company * Youngwood, Pennsylvania 
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For annotated references 


to 70 articles on mag- 
netic 


amplifiers published in a continuing editoria] 
program reporting developments as they took place, 
see ELECTRICAL MANUFACTURING, July 1952, page 
254. For a combined reprint of the series of four 
articles “Applying Magnetic Amplifiers,” see the 
announcement in the Feature Article Reprints sec 
tion of this issue on page 242. 








Transistors and Transistor Circuits 


(Continued from page 112) 
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in Which the lower-case subscripts are used for transistor 
resistances and the capital subscripts for circuit resist- 
ances. The three criteria listed in Table II may be 
obtained from Eq. (5) by substituting Rg and Ry for 
the appropriate circuit resistances. 

The stability shows that the d-c 
stability may be increased in three ways: 


criterion circutt 

(1) By decreasing the value of a either by decreasing 
rm or by increasing r-. The circuit is always d-c stable 
when a is less than unity. Since external resistance 
in the collector circuit appears in series with 7, in the 
equivalent circuit, the effect of a decrease of a maj 
also be obtained by the addition of external resistance in 
the collector circuit. Thus, in the grounded-base and 
grounded-emitter circuits the load resistance FR, tends 
to stabilize the circuit. 

(2) By increasing r, or introducing external resist- 
ance into the emitter circuit. Thus, the circuit stability 
is increased by the generator resistance Rg in the 
vrounded-base circuit and by the load resistance Rin 
the grounded-collector circuit. Since r, appears only in 
the numerators of two of the terms of the inequalities, 1 
has a relatively small effect upon stability. 

(3) By decrease of rp and external base-circuit re- 
Since the right side of the inequalities is 1” 
tnite if the total base-circuit 
circuits would always be stable if the base resistance 
and the external base-circuit resistance could be made 
zero. Resistance in the base circuit leads to instability 
hecause it couples the collector circuit to the emitter 
circuit and produces positive feedback. Inasmuch as 
the third term of the right side of the inequalities 1s 
normally small in comparison with unity, the presence 
of a relatively small amount of resistance in the base 
circuit may cause instability when a exceeds unity. For 
this reason, the achievement of low r, has been an im- 
portant consideration in the dev elopment of point- 
contact transistors. The presence of Ag in the base cir- 
cuit reduces stability of the grounded-emitter circuit. 
The effect is smaller in the grounded-collector circuit. 

It should be noted that appreciable backward powé 

gain may be obtained in the grounded-collector circutt. 


sistance. 


resistance is zero, the 
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WIREBOUND BOXES AND CRATES 


Whether your product is large, small, rugged, 
fragile, heavy or light; it will ship better, 


TRACTORS 


TOMATOES 


TAX! METERS 


TRANSMITTERS 


TURPENTINE 





thom alt - fiom AtoZ 


——————————_ 


safer and more economically in a 
Wirebound Container. 


Prove it to yourself! 


Be bees f 


LIC) 


% 


 ineseumec 


BOXES & CRATES 





Mood amd. seat ph. strinrgth and. nasifioncey 


NOVEMBER 1952 


MAIL THIS COUPON, TODAY! 


WIREBOUND BOX MANUFACTURERS ASSN. 
Room 1150, 327 South LaSalle Street Chicago 4, Illinois 


Gentlemen: 


| want the A.B.C.’s about Wirebounds. Send a free copy of your booklet, ‘‘ What 
to Expect from Wirebound Boxes and Crates." 


Please have a Wirebound sales engineer give me the facts as they apply to our 
product. 





Name Position 





Firm 





Street and Number 
EEE nn EERIE ooo 
City Zone State 


Our Product is it Weighs 
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HIGH HEAT 


MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 






































































































Here is a line of small induc- 
tion Motors precision built for 
epplications where small power 
can be converted to considerable 
torque at slow output shaft 
speed. Thousands gre in use to- 
day and they operate continu- 
ously without overheeting. 

If your plans include a rotating 
“spit’’ roaster, motion or flash- 
er advertising display, vending 
end coin operated machines, 
end etc., the gearmotor should 
be considered. 

Made in 3 basic sizes with out- 
put shaft speeds of from 1 to 
100 RPM, depending on power 
required. Tell us the motor re- 
quirements of your application. One of our motors may do the 
job and if not, we may build one to fit your product. Write for 


sfonesennc COMPANY 


RACINE, WISCONSIN 
Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 





























































































The forward and backward gains are equal when a js ? 
and the backward gain exceeds the forward gain whey 
a is greater than 2. By judicious choice of cireyi, 
parameters and operating conditions, the stability ¢rj. 
terion may be satisfied when a equals 2. A stable 
bilateral amplifier having forward and backward power 
gains of the order of 6 db may be obtained in this 
manner. At present, however, variations between unit: 
prevent practical application of such an amplifier, 

The maximum available power amplification, obtained 
when both the input and the output circuits are matched. 
may be found by using the values of matched inpw 
impedance and matched output impedance in the gen. 
eral expressions for power amplification. Because of in- 
stability, this value of amplification may not exist for 
transistors having a relatively large value of rp. 

Table III lists typical values of impedances and gains 
for the M 1752 junction transistor and the M 172 
point-contact transistor. Examination of these figures 
and those for similar units discloses that for values 
of a in the vicinity of unit, insofar as input and output 
impedances and relative phase of input and output volt 
ages are concerned, the grounded-base circuit resembles 
the grounded-grid tube circuit, and the grounded. 
collector circuit resembles the grounded-plate (cathode. 
follower) circuit. Because the value of a of the M 172 
and similar point-contact transistors is considerably 
greater than unity in normal operation, the resemblance 
is not close for such units. The resemblance between 
the grounded-emitter and grounded-cathode circuits is 
also not close, since the output impedance of the 
grounded-emitter circuit is ordinarily high and the input 
impedance low. 

The undistorted power output of the M 1729 and 
M 1752 transistors in Class A operation is of the order 
of 20 to 50 milliwatts. The Class B output is of the 
order of 400 milliwatts for two units. The noise figure 
of transistors is approximately inversely proportional 
to frequency. At 1000 cps it is of the order of 45 db 
above thermal noise for the M 1729 point-contact 
transistor and 15 db for the M 1752 junction transistor. 





Advantages of Junction Transistors 


Junction transistors in the grounded-emitter circuit 
have the advantage over point-contact transistors of 
higher power gain, lower noise figure, lower distor- 
tion, operation on lower voltage and current, and higher 
efficiency. The lower distortion is partly the conse- 
quence of the linearity and the uniformity of spacing 
of the collector characteristics and partly the result of 
the higher gain per stage which makes possible useful 
values of overall gain in two-stage amplifiers incor- 
porating negative feedback. The high efficiency 18 
made possible by the fact that the usable path of opera- 
tion may extend from very nearly zero collector current 
to very nearly zero collector voltage, as shown by the 
load line in Fig. 5. Efficiency in Class A operation 
therefore approaches the theoretical maximum value of 
50 per cent obtainable if the collector current and volt- 
age could be swung to zero. 

A disadvantage of the junction transistor im the 
grounded-emitter circuit is that the frequency band- 
width obtainable with matched loads is limited by cok 
lector-junction capacitance to several thousand cps 
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 _eepnitionmni one of the best known names in the 


power tool field, is using Parker Aluminum Die Castings 
on their No. 106 Finishing Sander. Again Die Castings 
have proved to be the most economical production method, 
minimizing the need for machining operations. In all port- 
able tools, weight is an important consideration. Here, 
aluminum die castings were selected for the motor housing, 
cover and handle in a successful effort to keep 
weight at aminimum. Parker can produce quality 
castings for you, too—in aluminum, brass, bronze 

or zinc. Submit your next requirements to Parker. 

Our engineers can help you in the earliest stages 


of your product development. 


_ THINK OF 


a < a4 ALUMINUM aad ZINC 
| Dég Cactings 
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NO TAPING OR OTHER 
INSULATION NEEDED 






























































Approved for 
lighting fixtures 


up to 1,000 Volts! 


Now—reduce the cost of every slimline and cold cathode 
fixture with this new No. 83 Hi-Volt IDEAL “Wire-Nut”! 
. . . Listed by Underwriters’ Laboratories, Inc. to meet all 
slimline voltage requirements . . . cuts to a fraction the 
time needed to make connections by amy other method! ... 
Screws on like a nut on a bolt—no tape, solder or pre- 
twisting of wire. The extra-long, protective skirt (full 
l/,-in.) keeps connection insulated and permanently safe. 
Improved plastic shell covers wire-ends completely and has 
passed Underwriters’ tests for 1000 volt usage ... Will not 
pull or shake loose! The cheapest and best wire connection 
you can make! Start using IDEAL Hi-Volt “Wire-Nuts” 
today! Approved for wire combinations from 2 No. 18 to 
2 No. 14 and 1 No. 18. 

























































































Patented No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


Mail Today For FREE SAMPLE 


IDEAL INDUSTRIES, Inc. 

1008 Park Avenue, Sycamore, Illinois 
Please send us free samples of your new 
No. 83 Hi-Volt “Wire-Nut". 
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‘by reducing the generator and load resistances. The 
cutoff frequency, at which the voltage gain is down 3 
\db relative to the low-frequency gain, is of the order 





The bandwidth can be increased, at the expense of gain, 


of 3500 cps with matched loads. The reduction ip 
power gain accompanying increase of bandwidth by re- 
duction of generator and load impedances approximates 
10 db per decade (3 db per octave) up to the frequency 
at which emitter capacitance or reduction of alpha causes 
additional reduction of gain. Because the gain of a 
ground-emitter stage falls rapidly with alpha at values 
of alpha slightly smaller than unity, alpha cutoff may 
occur at fairly low frequency in a grounded-emitter 
stage using a junction transistor. 


Multistage Transistor Amplifiers 


Transistor amplifiers may be cascaded to increase the 
available gain. Because input impedance is much 
smaller than output impedance, however, a high degree 
of mismatch obtains when two or more stages are 
coupled directly, and the insertion gain per stage is con- 
sequently low. For this reason interstage transformers 
are ordinarily used. When this is done, the insertion 
gain may approach the maximum available gain of a 
single stage, and the overall gain be correspondingly 
high. Inverse feedback may be added, as in vacuum- 
tube amplifiers. The low operating currents of tran- 
sistors, particularly of the junction type, have made 
possible the design of small coupling transformers and 
consequently of small, light, compact two-stage ampli- 
fiers. Because of the small size of all the circuit ele- 
ments, the complete amplifier may be imbedded in 
plastic to form an easily replaceable plug-in unit such 
as shown in the headpiece of this article. 

An alternative method of improving the impedance 
match in a two-stage transistor power amplifier is to 
use a grounded-base stage to drive a grounded-collector 
stage having a high input impedance necessary to 
match the output impedance of the grounded-base stage. 
The overall gain attainable in this manner is in general 
less than that attainable in a transformer-coupled 
amplifier. oad 


Part II to follow will deal with d-c supply circuits 
for transistor amplitiers, trigger circuits, sine wave 
generators, oscillators and photodiodes. 


A EN A TE cE TT, 


Correction 


N “Driving Servo Motors with Grid-Controlled 

Thyratrons,” October 1952, page 139, anode 
voltage in conducting period in Fig. 2B should be 
corrected as shown here. 





..- Anode -- 7 f 
ce wnt of 
Voltage V2 positive a ne 


rnore than 180° 
ANODE VOLTAGE V3 
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Borthig’K252 


NOVEMBER 1952 


ASSOCIATE MEMBER N.1.S.A. 


MEMBER N.E.M.A. 


A modern baking varnish with definite economy features, Borthig 
K-252 is formulated from BAKELITE resins skillfully combined with 
the best grades of modifying oils especially blended to produce fast 
curing and maximum protection 


This rapid curing plus excellent flow properties will permit an 
absolute minimum of costly waste-drip in your ovens. This means more 
units per gallon! 


Add to these properties, absolute tank stability (K-252 will not 
gel) —high uniformity—excellent bonding—good penetration and you 
have every good reason why Borthig K-252 has won its sound acceptance 
with users 


RECOMMENDED APPLICATIONS: 


General motor work Automotive generators 
Transformers High voltage coils 
Formex or nylon covered windings Cotton interwoven coils 


Form or random wound coils Small windings, meter coils, relay coils, 
Armatures control coils, etc. 


SOLVED PROBLEMS are another product we deliver! 


GEORGE C. BORTHIG CO., INC. 


” aulatieg Varnish 


EAST N. J. © P.O. BOX 115 




















































































































































































































































































Converting to Non-Nickel 
Stainless Steel 


(Continued from page 141) 





plastics-based coatings are sometimes applied to the 
blank protect the finish as well as act as a lubricant. 

For the most part, Type 430 requires no heavier 
equipment or press power than Type 302. However, 
pressure pads should be more carefully adjusted to 
exert enough force on the blank to prevent wrinkling, 
but not so much as to prevent flow. This usually re- 
quires a double-acting press. 

If annealing should be necessary, it is important to 
remember that the chromium steels experience grain 
growth at temperatures over 1600 F. Annealing should 
be carried out at 1400 to 1500 F, never higher than 
1550 F. The part may be cooled rapidly. 

When converting to Type 430 it may be found neces- 
sary to ask for an increase in blank size over that used 
for Type 302. This is because the chromium grades of 
Stainless tend to stretch locally, require more metal to 
be flowed into the die and less severe stretching at each 
stage. 

Because of the directional properties of Type 430. 
the flange on round parts may sometimes draw into 
“ears.” This directionality may also result in a “ropy” 
texture on the surface of drawn parts, and elimination 
usually requires that additional finishing steps be speci- 
fied. Type 430, like mild steel, will also show “stretcher 
strains” in some draws. This can be prevented by using 
temper stock. 

Drawing can be made easier if the stock is warmed 
before working; some users suggest that blanks be 
dipped in boiling water immediately before drawing. 
In any event, it is desirable that cold stock be brought 
to room temperature before drawing proceeds. 

Forming tools such as brakes and presses rated at 
some fixed capacity for mild steels are usually suitable 
for stainless steels of about one-half the thickness. And 
forming dies should be designed for a spring-back al- 
lowance of 2 to 3 times that specified for mild steel. 

Usually No. 2 strip finish (No. 2D sheet finish) is 
specified for drawing. Type 430 is a sharp yielding 
material and will show strain lines if No. 1 finish soft 
temper strip is used. Blanks should be of sufficient 
diameter to retain a flange on the shell. If the drawn 
part is produced without this precaution, season crack- 
ing of the side wall may result. This is particularly 
true if the reduction is severe. As with the 18-8 stain- 
less, oil stones and kerosene should be used in preference 
to abrasive cloth or similar materials to remove metal 
adhering to the draw ring or pressure pad. 


Spinning. The fact that Type 430 does not work 
harden appreciably is a definite advantage in the spin- 
ning operation. Quite often a “deep draw” can be made 
by first spinning material to rough shape, then draw- 
ing. Television viewing tubes are made in this fashion. 
Here a modified Type 430 is used because its coefficient 
of expansion is the same as that of glass. To obtain the 
tube depth required the cone is first spun, then drawn 
to final shape. 


Cast iron tools have been found quite satisfactory for 
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spinning stainless steel, but a nickel chromium irom 
treated for maximum hardness is especially recom- 
mended. Composition for such a tool material is in the 
range of 3 per cent carbon, 2 to 3 per cent nickel, 
about 1 per cent chromium, and 1.2 to 1.5 per cent 
silicon. 

The design of the tool should be much the same as 
that of a tool used for spinning copper, but it should 
be somewhat flatter with a greater bearing surface, 
Roller type tools are generally more satisfactory than 
solid nose type since they develop less friction. Should 
brass or copper alloy tools be used, the work must be 
thoroughly cleaned before any annealing to prevent in- 
tergranular penetration of zinc along grain boundries 
during the annealing process. Such penetration could 
cause intergranular checks or cracks and greatly weaken 
the structure. 

The yellow or naphtha soap used for spinning mild 
steel is perfectly satisfactory for spinning stainless Type 
430. It is sometimes well to use a heavy polishing tallow 
in conjunction with the soap. Other recommended lubri- 
cants are oil base (for heavy stock), white lead and 
linseed oil mixed to medium paste consistency for 
lighter gages. The lubricant must be used generously 
and must be thoroughly and completely removed before 
annealing. 

The spinning operation, of course, completely de- 
stroys any surface finish. Therefore a No. 1 pickled 
finish is preferred for all spun parts. A bright finish such 
as No. 2B will not retain the lubricant as well as the 
No. 1 finish. As in drawing, extra effort and heavier 
more sturdy equipment is required to spin Type 430 
stainless steel than to work ordinary steels. Spindle 
speeds must be retarded to approximately two-thirds 
that used for mild steels. As a rule Type 430 stainless 
can be spun about one-third as much as mild steel before 
an anneal is required. 


waging, coining, blanking, and shearing. In general, 
these operations present no particular problem when 
converting from Type 302 to Type 430 stainless. It 
must be remembered, however, that stainless steels must 
be sheared with smaller clearances than used with ordi- 
nary steels. Chromium-nickel stainless must be cut al- 
most clear through since it doesn’t snap off or break 
as easily as other materials, Chromium stainless steel, 
however, will break, after cutting through 50 to 75 per 
cent of the thickness. Shear blades must be maintained 
to close adjustments, and should retain as keen an edge 
as conditions permit. Dull shear blades used in trim- 
ming a narrow margin on light gage metal may drag 
and turn over the edge of the metal instead of parting 
it from the sheet. 

For annealed stainless, the capacity of a given shear 
will be from 50 to 75 per cent the thickness that the 
shear can handle in mild steel. And as a general rule, 
the shear should have a eapacity in mild steel four of 
five gages heavier than the stainless being sheared. For 
example, a shear with a capacity for No. 14 mild steel 
will cut No. 18 stainless; a shear with capacity for 
No. 16 mild steel will cut No. 20 stainless steel over 
the full length of the shear. Ordinarily, to shear an- 
nealed stainless requires about twice the power needed 
for mild steel. 

Straight chromium stainless steels, unlike the chro- 
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KOTRON ENGINEERS 


CAN HELP YOU 
GET SIMILAR WORK 


A leading manufacturer* of electrical devices was asked to design classified 
equipment. Selenium rectifier problems were involved. 


KOTRON engineers were consulted not only for the rectifier but also related 
component designs because these men are recognized authorities in the selenium 
rectifier field. The equipment design was accepted, and the manufacturer was 
awarded the production contract. 


Let these men help you! They know rectifiers. They developed the KOTRON 40 
Volts A. C. rms Selenium Rectifier Cells. After five years, this KOTRON cell is a 
quality standard for maximum rectifier efficiency, minimum weight and size, 
ruggedness, and economy. 


Whether yours is an industrial or military application for rectifiers, it will pay 
you to consult KOTRON’s engineering staff. It costs nothing .. . but it will help 
you lots. Mail the coupon below with the facts. Do it now! 


*Name on request. 


RON ENGINEERING DEPT. 
t 54 Clark St., Newark 4, N. J. 


Attached are the facts. 





| (1) Ican use help ona rectifier problem, at no obligation. 


t {] Send me complete data on KOTRON products. 





Name Title 
5 Company 
i Street 
oe ; Zone State 
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KOTRON RECTIFIER CORPORATION 


56 Clark St., Newark 4, N. J. 


NOVEMBER 1952 
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HOWTO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 























wrenching, and can 


Piercing a flat 
tened section costs 
kK less than drilling a 
rounded One,———aea 
The plane profiled i) 
part can be just as 
. effective for bar Ss 


look more attractive. 






7 A pinched point 
costs less than a 

conical, turned 

one. For guiding the 

part during assem- 

bly, and for piercing 

the impinged ma- 


"| terial, the two may r 


work alike. 


A depressed 
head costs less than 
a trimmed ey 
works just as well 
for wrenching, and 
looks like a special 
product feature to a 
layman. 





A square shoul- 
der under-head costs 
lessthana > 


and will hold as 
well against loosen- 
ing in elastic or plas- 
tic materials, 





of this chart are available on 


request for use in drafting and 
purchasing departments. 





rae PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





WRITE FOR 


OUR CATALOG 
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nuum-nickel grades, can be blanked or punched by ge. 
ting the dies the same as for ordinary steels. As thes 
steels “break out” it is not necessary to cut all the way 
through them. However, the best grade of tool steels 
should be used for the blanking and punching dies. Mor 
power is required for Type 430 than for mild steel. 
and a slower speed ot operation is advisable, It is Im- 
portant, of course, to maintain very sharp punches an 
ies, 


Bending. When working with Type 430 stainless it js 
wise to design the product with maximum allowable 
radi; ideally, twice that used for 18-8 stainless. As 
noted, the 17 per cent chromium stainless steels tend to 
show directional properties with reference to the dire 
tion in which the strip is rolled. A bend made parallel 
to the rolling direction may break in forming a longi- 
tudinal lock seaming. Therefore, plan the part so that 
the most severe bends can be made across the strip 
rather than with it. 

Bends of 90 deg on No, 18 material or lighter usually 
give no trouble, but if the radius is sharp “‘orange peel” 
may show at the outside of the bend. This can be les 
sened by specifying an inside radius of at least one 
thickness of the metal. If the material is heavier than 
No. 18, the inside radius of a 90-deg bend should again 
be at least equal to the metal thickness. 

Bends of 180 deg on material lighter than No. 18 can 
usually be made if the bend is across the direction in 
which the strip is rolled. If the bend is parallel to the 
rolling direction, the inside radius of the bend should be 
at least one metal thickness. This means that there 
should be room for two thicknesses of metal in the bend 
after forming, 

Bends of 180 deg on materials heavier than No, 8 
require a radius of at least two times the metal thick 
nesses if the bend is across the rolling direction; at 
least four, if parallel to the rolling direction. 


Machining. Type 430 stainless is easier to machine 
than Type 302, but even so, there is a tendency of the 
chip to gall or build up on the cutting edges of the 
tool. This causes high tool pressures, high temperatures 
on the tool cutting point, and tearing of the machined 
linish of the work. Chips produced are brittle and 
stringy. These conditions can be reduced greatly by 
using tools sharply ground to a fine finish. 

Turning tools should be ground with a moderately 
heavy side rake of 8 to 15 deg to allow for freedom 
of cut. A bright top surface (honed) on the tool will 
aid in preventing chip build-up. 

For drilling operations, the normal drill point of 118 
deg should be changed to 140 deg. Sometimes it may 
be necessary to use a chip breaker to aid in curling the 
chip. Threading tools should be ground with 10 to I 
deg back hook to ease the cutting pressures and im- 
prove the machined surface. The use of sulfurized 
cutting oil is recommended for all threading operations. 

Just as Type 302 has its easy machining variant 1 
Type 303, so Type 430 has such a variant in Type 
430F. This type represents the best machining char- 
acteristics of the stainless steels and is being-used quite 
successfully on automatic screw machines. Surface cul 
ting speeds in Table IV are recommended for usual 
screw machine work. 
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30% MORE PRODUCTION 
0% MORE JOBS WITH 
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STERLING SPEED-TROL! 
¢- Replacement of single speed motors with 
e Speed-Trol variable speed drives on punch 
+ presses at the Los Angeles factory of Square 
at D Company resulted in the following advan- 
ip 


tages, reports L. C. Maechtlen, Vice President: 
Production increased 30% ... spoilage or re- 
jects reduced 10% ... presses adapted to 40% 
more jobs...100% synchronization of punch 





press speed and operator's ability ... employee 
morale greatly improved. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 


CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 

PROCESS CONTROL OF: Temperature— 


viscosity — level — pressure — tlow —etc. 








ne TIME CONTROL OF: Baking—drying— 

he heating — cooking — pasteurizing — soaking — 

he chemical action —etc. 

es With Speed-Trol you get the maximum in 

ed production, plant efficiency, quality and profit 

nd i 

by 

ely 

ym 

“ill OTHER STERLING ELECTRIC POWER DRIVES: 

re ILLUSTRATIONS 
e STERLING SLO-SPEED (GEARED) MOTORS showing how Sterling Elec- 

8 “: Diinats Sates eth 

. » STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS tric Power Drives reduce 


production costs. Write for 


Bulletin No. A108. 





he DRIP-PROOF + SPLASH-PROOF + TOTALLY ENCLOSED 
ELECTRIC 


TERLING ores 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile 










Offices and distributors in all principal cities. 
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Rogan Offers a Wide Variety of Stock Molded 
























































SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello ¢ Skokie, Illinois (Chicago’s Finest Suburb) 
























deep hardened and tempered 


carbon steel 


BEARING BALLS 
for 


Military and Civilian applications 


Abbott engineers are ready to help you select 
and specify the right ball for your specifica- 


tions. Write today! No obligation. 


ABBOTT BALL COMPANY 


ailroad Place, Hartford 10, Conn. 























Like Type 430, Type 430F cannot be hardened }y 
heat treatment. It can be annealed to around 170 Brin. 
nell, but best machinability is obtained with a hardnes 
of approximately 228 Brinnell. Chips are short ang 
brittle, and give relatively easy chip control. In general, 
high speed steel or carbide type tools should be used 
with sufficient power to maintain constant feeds and 
speeds—for carbide tooling oversize motors may be 
required. Tools and tool holders must be exceptionalh 
rigid. In such applications as tapping and threading 
it is important that the proper taps and chasers be 
selected. Final tool selection will be determined by type 
of equipment, design of tool, special tool grinds and 
other production factors. Typical cutting rates for stain. 
less steels are given in Table V for a wide range of 
tooling and machining operations. 


Concluding comments on finishing operations will 
appear in the December issue. Reprints of the com- 
plete article will be available about November 15. 


Vacuum Metallizing 
as a Design Tool 
(Continued from page 149) 





vacuum-coated with the magnetic alloys. Toy electric 
train parts are now being vacuum-metallized. Barrier 
layer photocells are made by depositing a layer of 
selenium on an electrode and following it with a semi- 
transparent film of cadmium. Radio shields and in. 
ternally coated bulbs are other products of vacuum 
metallizing. 

An English group has recently developed electrically 
conductive window plate and windshield glass consist: 
ing of two sheets of glass between which gold i 
vacuum-metallized on the inside of one sheet. The gold 
is so thin as to reduce light transfer by only 20 per 
cent. Yet it is electrically conductive and of high re- 
sistance. When connected to a source of electric cur- 
rent it generates ample heat to prevent the glass from 
frosting. This application could be used also for win- 
dows on altitude test chambers and for sight-glasses 
in refrigerated test chambers. 

Vacuum-metallized films, on the order of two to 10 
millionths of an inch in thickness naturally have high 
resistivity. One source gives the resistivity of a film 
of aluminum 0.00002 in. thick as 2 x 10-5 ohm/em— 
about 7 times as great as the figure of 2.8 x 10-° 
ohm/cm for massive metal. Other sources state that 
between extremely thin layers and those of infinite 
thickness resistance drops by a factor of 10%. Still 
others quote a figure of 0.5 to 1 ohm per sq. cm for 
aluminum film 0.00003 in. thick. The wide divergence 
of these figures suggests a paucity of information ™ 
this field. 

Still in the speculative stage is the idea of phos 
phatizing television tube ends by vacuum metallizing 
instead of by the conventional method of precipitating 
and decanting. If found practicable on test, this method 
will save time, give a more uniform coating, and re 
duce the abnormally high reject rate, 1f not entirel’ 
eliminate rejects. 
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, each grip length serves a wide range 
m 
& 
of thicknesses —to speed assembly 
ly « « 
: and simplify stock requirements 
is 
Id 
er i many ways, you save timie and money with Southco Screw Fasteners. 
¢ In countless applications, the wide grip range is but one of many ad- 
r vantages. Tension is always uniform, never too tight or too loose. A 
m e ° . ° ° 
: turn of the screw locks or unlocks, instantly. Installation is easy, without 
g special equipment. Tapped holes are eliminated, along with screws, 
bolts, lock nuts, lock washers, etc. Alignment is not critical because 
10 fasteners “‘float’’ in the outer panel. Skilled help is not required. Even 
sh if access plates or doors or frames become warped, Southco Fasteners 
m continue to’perform, easily and efficiently, for the life of the assembly. 
= You get all these advantages and more, when you use Southco 
“ Fasteners. For complete information write Southco Div., South Chester 
at Corp., 1409 Finance Bldg., Philadelphia 2, Pa. 
te 
1} Important for military contractors! Prompt deliveries now possible 
or because of recently expanded plant facilities. 
ce 
in cy 
, SOUTHCO 
ig ee , 
2 PAWL - SCREW AND SPRING. 
J DRIVE RIVETS - ANCHOR NUTS. 
e- Soo oo) 6ENGINEERED SPECIALTIES 
ly 
Srrretgs te FRCP AL CiTies 
WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
C 
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TORSION SPRINGS 


with unusually shaped ends? 


TORSION 
SPRINGS 


eA or these you should have a good spring maker. Often 
they require ‘fancy’ ends, special materials, close tolerances 
—other troublesome features. Ingenuity in spring design 
and/or development of special tooling often provides the 
answer. We seem to be good at these things. Inquiries invited. 


TU eyes th cman a ha 


2100 N. MAJOR AVE. - CHICAGO 339, ILL. 









F. J. Stokes vacuum metallizer, 48-in. diameter, with cop. 
trol board. Inside length 60 in. Equipped with two ]4in, 
diffusion pumps, a 6-in. booster pump, 235-cfm roughing 
and fore pump, and a holding pump. 


There are many opportunities for manufacturing 
economy as compared with metal or electroplated sur- 
faces. Reference has already been made to economie 
in metallized reflectors. For flashlights, spotlights ani 
the like, a molded plastics piece can be used and is 
of course, cheaper than metal. If reflectivity is ; 
requirement, vacuum-metallize¢ coatings are super) 
They are fully the equal of chrome plating. Corrosion 
resistance is high compared with that of electroplated 
surfaces. Vacuum-deposited metal does not tarnish, In 
general parts that have an intricately designed surface 
contour are much more economically produced b 
vacuum-metallizing because for such pieces the buffing 
operation, both before and after, is very exacting hand- 
work. 

Cost, of course, is a factor in the use of any proces: 
\ny metal film of over 10 millionths thick is probabh 
too costly to make by vacuum at its present stage «! 
development. A rule-of-thumb figure of 1¢ per square 
inch (including all operations, labor, overhead an 
amortization of equipment) at once limits the value ‘ 
the process for some products. However, continuous 
roll metallizing of acetate sheet shows cost as low # 
l¢ per sq. ft. As compared with electroplating and the 
silver-reduction process, vacuum metallizing often shows 
large savings. A typical part selling at $1.00 shows a 
finishing cost per 1000 as follows: 


By electroplating ............ $14.00 
By silver reduction ........... 7.00 
- * 76 
By vacuum metallizing .......... 3.00 


It must be noted, in conclusion, that the vacuum 
metallizing process, though it is already a significant 
industrial production factor, is in its early years o 
growth. The accumulated experience of makers ant 
users of the equipment is small and unsystematized 
Still, it is a process of many known values, some © 
them unique, and the rapid growth to date promis® 
remarkable expansion within the next few years. 

Properly applied, vacuum metallizing is fast in opet® 
tion, high in production, low in cost, unique in its 
results. It is simple in principle; simple, too, in oper 
tion, but demands experienced engineering a 
for proper installation and application. 
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Cee a of Se 
Nh been buying 
TEFLON TAPE, ls 
Pe) CMe iLL 
your requirements. 


Raybestos-Manhattan, Inc., one of 


the world’s largest suppliers of asbes- 
tos insulating materials, is now in 
full production of electrical insulat- 
ing tape made of Du Pont Teflon. 
This tape is being produced at a new 
R/M plant at Manheim, Pa. 


R/M Teflon tape is characterized by 
unusual heat resistance, zero mois- 
ture absorption, toughness over a 
wide range of temperatures, excel- 
lent electrical properties even at high 
frequencies: and voltages, and ex- 
treme inertness to chemicals. 


Taping operators find R/M Teflon 
tape easy to handle. It has no saw- 
toothed edges. It is strong and 
smooth, and “snugs down” easily. 


THICKNESSES . . . 0.002” - 0.060” 
WIDTHS... 14” to 12”. 


RAYBESTOS-MANHATTAN, 


AVAILABILITY 


Orders bearing Army, Navy, Air 
Corps or AEC priorities are assured 
of allocations. A supply of Du Pont 
polymer for nonmilitary require- 
ments is normally available each 
month. 


RECOMMENDED FOR WIRES AND CABLES 


Insulation on high frequency and 
high voltage wires and cables and 
high temperature hookup wires for 
electrical appliances. 


FOR MOTORS AND GENERATORS 


Conductor insulation for armature 
or field, coil wrappers, slot liners, 
taping of coils, lead insulation, and 
coil separators within slots. 


FOR DRY TYPE TRANSFORMERS AND 
COILS( Where operating temperatures 
may become high) 

Conductor insulation, layer insula- 
tion, taping of leads, and taping over 
outside of completed coils to provide 
part of the ground insulation. 


A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 


‘Du Pont trade-mark for its tetra- 


fluorethylene resin 


R/M Teflon PRODUCTS 
INCLUDE TUBING, 
RODS AND SHEETS 


INC. 





ASBESTOS TEXTILE DIVISION > MANHEIM, PA. 


FACTORIES: Manheim, Pa. + No. Charleston, S.C. « Bridgeport, Conn. * Passaic, N.J. + Crawfordsville, ind. 
ue 


a RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles “* Mechanical Packings « Industrial Rubber Products 
} 0 Abrasive and Diamond Wheels ¢ Brake Linings ¢ Brake Blocks «+ Clutch Facings + fan Belts «+ Radiator Hose 
: Rubber Covered Equipment «+ Sintered Metal Products + Bowling Balls 
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Marchant Calculating Machine Company 
“They make no mistake 


in figuring resistor costs”’ 






says L. F. Church, L. F. Church Company, San Francisco, 
representative for Ward Leonard Electric Company 





CER. 
refr: 


suct 
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the 

It's cost in terms of performance that counts with the Take the tube. Companies like Marchant are depend- = 
makers of Marchant calculators. ing on that high-density, non-porous, high-dielectric 

A lot of arithmetic would be delayed if resistors failed strength, perfectly cylindrical Ward Leonard ceramic 
to work in these push-button multiplication calculators. core, with smooth surface and straight ends. 

That's why Marchant insists — quality resistors, They also know the terminals are made of the right 
rather than taking a chance wan bargains. alloy to permit proper expansion . . . and that they're 

How do you #e//a quality resistor? ; securely, rigidly, clamped to the core. 

It's true that most resistors look alike. A resistor is a They k lines ; sie 
simple piece of equipment—really nothing more than a ey know the wire is drawn especially for their type on 
piece of ceramic tubing . . . a couple of terminals... a of resistor . a capable of withstanding lee overloads as 
piece of resistance wire . . . and a protective coating. - . . has uniformly low coefficient of resistivity. They 

But there the similarity ends, because in the important also know the Gaarng provides a complete hermetic an 
things that really count, resistors are miles apart! And seal, highly resistant to thermal shock and to high by 
the biggest difference is that all of the resistor is actually hvmidity, acids, alkalies, electrolysis. th 
made by the company that sells it. You can be sure of quality, by buying your resistors 

The only way to be sure that all components will react from the ove manufacturer who manufactures, not just : 


the same to changes in temperature is to balance their 
thermal characteristics. 


assembles, all the components that go into resistors. 
Play it safe and sound — insist upon VITROHM resistors. 


WARD LEONARD 


WARD LEONARD 


ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


PRel0- Engineered Controls Since 1892 
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DISTRICT OFFICES 


AND REPRESENTATIVES 
Atlanta 5, 6a. 
C. B. Rogers and Associates, 1000 Peachtree St., ¥. E. 
Baltimore 18, Maryland 
Durling Electric Co., 2322 Wo. Charles St. 


Charlotte 1, No. Carolina 
James L. Highsmith & Co., P. 0. Box 1011 
Chicago 4, Illinois 
Ward Leonard Electric Co., 53 West Jackson Blvd. 
Cincinnati 2, Ohio 
Sheldon Storer and Assoc., Trans. Bldg., 307 £. 4th St. 
Cleveland 14, Ohio 
The Ambos-Jones Co., 1085 The Arcade 
Corpus Christi, Texas 
Brance-Krachy Co., Inc., 126 North Staples St., 
P. 0. Box 463 


Denver 2, Colorado .. . Mark G. Mueller, 1644 Blake St. 
a . ‘ ; Detroit 21, Michigan 
CERAMIC CORES are made by extruding RESISTANCE WIRE sample is being proc- Jesse W. Eakins Co., 16575 James Couzens Highway 






















































refractory material from hydraulic presses essed in the combustion furnace to insure Hartford 6, Conn. 
such as this in Ward Leonard's plant. accuracy of alloy formula. Ward Leonard Electric Co., 37 Webster St. 


Houston 1, Texas 
Brance-Krachy Co., Inc., 4411 Navigation Blvd. 
P. 0. Box 1724 


Kansas City 2, Mo. ..Maury E. Bettis Co., 406 W. 34th St. 
Knoxville, Tenn. 

John G. Pettyjohn, 1243 North Broadway, 

Los Angeles 13, Calif. P. 0. Box 395 

Ward Leonard Electric Co., 420 So. San Pedro St. 


Memphis 3, Tenn. 
E. E. Torkell, 198 So. Main St., P. 0. Box 4028 


Minneapolis 5, Minn. 
Newark 2, N. J. Marvin H. Kirkeby, 437 Oliver Ave., S. 


Ward Leonard Electric Co., 1060 Broad St. 


New Orleans 13, La. 

Electron Engineering Co., 1050 Constance St. 
Philadelphia 2, Pa. 

Ward Leonard Electric Co., 112 South léth St. 
Pittsburgh 16, Pa. W. A. Bittner, 3045 W. Liberty Ave. 
Roanoke, Va. . Lynn H. Morris, 2603 Dorchester Dr., Rt. 2, 











hs Bo es : Rochester 7, W. Y. P. 0. Box 5097 
VITREOUS ENAMEL for coating is fritted, VITROHM vitreous enamel is measured by St. Louis 10, Mo, Ward Leonard Electric Ce., 66 South St. 
then ground to exact fineness in these interferometer for coefficient of thermal Ward Leonard Electric Co, 4030 Chouteau Ave. 


revolving “‘ball mills.” expansion, melting and annealing points. Salt Lake City 1, Utah 


Sen Aatenie, Texes Leonard M. Slusser, 318 Dooly Bidg. 


e . ir Brance-Krachy Co., Inc., 434 Transit Tower Bidg. 
Uniform Quality—Matched Thermal Characteristics— Son Freacisce 3, Coli. L. F. Cherch Co., 750 Netome St. 


Long Service Life of VITROHM Resistors— Seattle 4, Wash. 


ss Northwestern Agencies, Inc., 4130 First Ave., Se. 
Result From Unified Manufacture ‘siaeaiain 


All components of a VITROHM re- There’s no loosening, no failure, paps Oe Rent Se, SP ID 
sistor are made by Ward Leonard, the = due to unbalance of thermal charac- i memee ne 
only manufacturer who makes, notjust _ teristics, heat affects all parts the same pera res Pa 
assembles, all parts. way, which in turn means longer life. CANADA 

Sinnieees: anand coating and cer- _ VITROHM resistors will stay on the Coen Alta......D. M. Fraser, Ltd., 10627-1061 St. 
amic cores are formulated and made ‘JOP — ee i aR ae oe “i ciaiaaiaieiiaaeiaiaril 
b ate a ; conditions wherea less carefully made ontreal 25, P. Q. . 

«Paap i eatin resistor would break down. Thermal D. M. Fraser, Ltd., 1570 St. Matthew St. 
. shock, vibration, corrosive atmo- Toronto J, Ont... D. M. Fraser, Utd., 54-56 Lomberd St. 

This means that all parts are uni- sphere, overloads, even prolonged ex- Vancouver, B.C... . D. M. Fraser, Ltd., 716 Cambie St. 
form in quality, balanced in respect to posure to humidity and electrolysis Winnipeg, Man.... ..D. M. Fraser, Ltd., 401 Ave. Bidg. 
thermal coefficient of expansion. will not affect their performance. EXPORT 


New York 4, NW. Y.....Ad. Auriema, Inc., 89 Broad St. 


al lee = SN sd sis Ward Leonard's com- 
= ee fe 2 = 3 } 3 eH BH plete engineering text- 
| sd Bas] =| PENG book, “Handbook of 

Power Resistors,” $3 


per copy. 
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INSULATING two-speed fan field coils is an easy job PREVENTING individual strands of magnet wire from 
with “Scotch” Paper-backed Electrical Tape No. 1. vibrating together calls for ‘‘Scotch’’ Black Crepe 
Yellow crepe backing gives 10 mil thickness. Paper Tape No. 2. Coil life is lengthened. 
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eee on 8 ~_ ‘Si eee Ne al 
PIG TAILING leads is one of many coil winding TYING-DOWN lead wires requires a tape with higher 
operations speeded by “Scotch” Paper-backed Elec- tensile strength—‘‘Scotch” Flat-backed Paper Tape 
trical Tape No. 3. Can be hand or machine wound. No. 4—a very strong tape, yet only 6 mils thick. 





Look how “Scotch” Electrical Tapes 
speed coil winding! 


Coil manufacturers have long depended on “Scotch” Paper-backed 
Electrical Tapes—for hundreds of time-saving methods. 

Why is “Scotch” Brand such a favorite? Because ‘‘Scotch” Brand is 
America’s most complete line of pressure-sensitive electrical tapes. And that 
means you get the right tape for your requirements—never a compromise. 

We'll be glad to show you easier, faster methods with “Scotch” Elec- 


trical Tapes. Just write Minnesota Mining & Mfg. Co., Dept. EM112, TAPE sg 
St. Paul 6, Minn. You’ll get immediate attention. 


REG. U S PAT OFF 


Sif 


BRAND 


ELECTRICAL 





Theterm “Scotch” and the plaid design are registered trademarks for the more than 200 pressure-sensitive adhesive tapes made in U.S.A. by Minnesota = 
‘SY ing & Mfg. Co., St. Paul 6, Minn.—also makers of “‘Scotch” Sound Recording Tape, “‘Underseal”” Rubberized Coating, “‘Scotchlite” Reflective — 
= “Safety-Walk"’ Non-slip Surfacing, “3M” Abrasives, ‘““3M'"’ Adhesives. General Export: 122 E.42nd St., New York 17, N.Y. In Canada: London, Ont. 
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OTTERS SPE Tee 


ATIONAL 


STANDARDIZED BRUSHES 

















(hick Leh VEL) is assured with “NATIONAL” STANDARDIZED BRUSHES 

because they are shipped from stock. You get them WHEN you 
need them and you simplify storekeeping. In fact, FASTER 
DELIVERY ... made possible by National Carbon’s unequalled 


DOLLARS and SENSE... manufacturing facilities and streamlined processing technique 
ee ... is an important advantage of all “National” brushes, whether 
caine —— they are shipped from stock or made to order. 
) Ss ee Don’t forget, too, that you can buy “National” STANDARD- 
as any battery we've IZED BRUSHES at the same LOW, FLAT PRICE for 100 or 
ocean. 100,000 brushes! 


struction prevents 
swelling or jamming 
in the case... has no 
metal can to leak or 
corrode. 


Write for Bulletin CP-2426 “National” Standardized Brushes 





Three Pyramids device are registered trade-marks 


The terms **National’’, ‘‘Eveready’’ and the 
| of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 


[ATIONAL 4 STANDARDIZED BRUSHES 30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 


: ; New York, Pittsburgh, San F i 
wy eg In Canada: PT 


NATIONAL Carson Limitsp 
Montreal, Toronto, Winnipeg 
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AMERICAN WORKERS HAVE # WEIMES 
the power! 


RUSSIAN WORKER 


<f 
ii 


How does America do it? 


Why does the American worker have the help of 
about 7 times as many kilowatt-hours of electric power 
as is available to the Russian worker? 


How can we Americans produce over 40% of the 
world’s goods and bring so much more of everything 
to everybody with less than 6% of the world’s popu- 
lation? Why is the American output per-man-hour 
still growing faster and faster? 


The answers cannot be laughed off nor are they hard 
to find. In the words of Ralph J. Cordiner, president 
of the General Electric Company: ‘‘The greatest im- 
petus for forward movement still comes when indi- 
viduals are free to plan and carry out their own ideas 
without government coercion or unnecessary regu- 
lation.” 


Including estimated expenditures in 1952, private 
industry in the last seven years will have invested over 
150 billion dollars in new plant and equipment. This 
contrasts with Federal Government investment of not 
much more than 12 billion for similar 
purposes in the same period. Moreover 
most such Government expenses during 
the last three years have been allocated 


to military and atomic projects. 


Back of all this progress in private industry is the 
unique American system of competition—our kind of 
competition that continually stimulates Americans to 
make things better and to sell them better—and a 
lower prices. 


In America we do not just compete for public office; 
we also compete in technology, competency of mat 
agement, individual initiative and distribution—the 
latter including selling and advertising in all thei 
varied forms. 


Our kind of competiticn promotes the growth of 
more and more businesses and industries—and this 
means more jobs and expanding prosperity from 
which we all benefit. 


‘Planned economies” and other fancy theories are 
not for us. The American competitive system has 
given us the highest standard of living in the world. 
Let’s all work to preserve it. 


This report on PROGRESS-FOR-PEOPLE is published by this magazine 
in cooperation with National Business Publications, Inc., as a public 


service. This material, including illustrations, may be used, with or with- 
out credit, in plant city advertisements, employee publications, house 
organs, speeches, or in any other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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THIS PRECISION DIE 
MOLDED PLASTIC PART... 


was produced by our special process at a cost of 


$185.70 for the first 100 pieces 
9.70 for each subsequent 100 pieces 


plus actual market price of material. (Actual 
Sample on request). 


Your plastic part can be injection or compres- 
sion molded in small lots at surprisingly low cost. 


SEND YOUR PRINTS OR SAMPLE PARTS 
= FOR QUOTATION TO 


2838 13TH AVE. SO. 
MINNEAPOLIS 7, 


MINNESOTA 
ee anni E RR to > 


Rew alee ante ees 


r x 
ret (Aetna, ee Cit T0ALG CCran Paric 
i , Y 





CONDUCTION or 


RgS 206 


BI-METAL e713) 





Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 


BS FR 





shaft height optional up to 2” 
of overall. Adjusting set screw permits 
trimming to close limits. 
nis Ratings: 1200 W 115-230V AC. 
a 1500W Available. 
Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 54”, Mounting 
ire Centers 2-9/16”. 
as Side Mounting Type: 
Length 2%”, Height 13/16” not in- 
id, cluding shaft, Width 1%”, Mount- 


ing Center 1-1/16”". 








A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 


Operating range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl. 
terminals, Height %” without shaft 
which is optional up to 2” overall. 
Width %”, Mtg. Center to adjust- 
ment shaft Lise". 


Write for Detailed Design Data and Latest Price Schedule 


SN er VMM eM cae 


2064 BRONX STREET 





LE 


ING 


NEW YORK 60, N. Y. 
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Koiled Kords 


FOR 


[id ea ea eo a 


APPLICATIONS 








te) 


Extending feature of Koiled Kords makes it pes- 
sible for the light to be raised te afford greatest 
visibility and protection. 


Line drewi shew pesi- 
tien ef Keiled Kerd (A) 
retracted end (B) extended 
within light standerd. 


Normal ition of light is snugly fitted te top of 
car. In this pesition, the Keil viled Kord is retracted 
within the stendard. 


The telescopic emergency lights made by McDonald and Arneson, 
Vallejo, California, demonstrate an interesting application of the 
expanding and retracting abilities of Koiled Kords. 


In this case, by the use of a combination of straight and Koiled 
Kord, one tube can telescope within the other without interference 
from the cord which is contained in the outer tube. 


Write for illustrated bulletin showing 


many uses for 


Koiled Kords. 


MOA Ae oe 


*TRADE MARK 


HAMDEN, CONNECTICUT 


LO eo ee 


TOV IVI IVINS 
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surface mounting 
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dust cover 












































This vibration an 
shock-proof Midge 
Type Relay is the answe: 
to numerous application 

Sma yhere ili 
eee where unfailing operation 


° ° is necessary. In fact, itis 
high electrical and sd aie on meet rigid Arm 
—- ‘ a a and Navy specifications 

thermal conductivity 


£ 
x 


This “rugged little spac 
saver’’ is a compac 
multiple contact relay 
which has been developed 
over years of specialize 
engineering in the fieldb 
Signal Engineering and 
Mfg. Co., manufacturer 
of a comprehensive line 
of relays and signals of 
various designs and sizes 


low contact resistance 


Unit with 
blr htt | 


resistance to arc erosion ae 
resistance to sticking 





Write for Bulletin mrp.) 


Engineering Representatives in Principal Cities. 


RELAYS 
yy SIGNAL 


ENGINEERING © MFG CO 
154 WEST 14¢°°ST NEW YORK II NY 





long life 


ELECTRICAL CONTACTS have been tailored by Gibson Electric 
Company in countless instances to fit customers’ special requirements 

— whether it be achieving continued low contact resistance on a 
disconnect switch, or minimizing arc erosion on circuit-breaker con- 

tacts, or avoiding sticking on heavy-duty relay contacts. 


Can Aluminum 


be PLATED? 


Versatility in producing the right combination of electrical contact 
properties for the right job was enhanced manyfold by the develop- 
ment by Gibson Electric Company of Gibsiloy electrical contact 
materials made from metal powders. 





Because Gibsiloys are made from metal powders, they offer com- 
binations of physical and electrical properties not possible with 





alloys or unalloyed contact metals. Yes—SEE ALCOA. Alcoa’s finishing labora- 
In short, Gibsiloy is another name for versatility in electrical tories are continually improving and de- 
contacts. veloping finishes for aluminum—painted, 


electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 


. as mation, simply write on your company 
ment manufacturers. = 
e anu letterhead to: 


Gibson confidence is based on the outstanding success of Gibson 
engineers in solving the contact problems of many original-equip- 


This experience — embracing the one Gibson aim of developing ALUMINUM COMPANY OF AMERICA 


the finest, most practical and economical contacts and contact 


s : : : - ildi i a. . 
assemblies — is ready to be applied to your electrical contact 1981-L Gulf Building Pittsburgh 19, P t 
a SALADMASTER 4 i 
. . 4 “5 
Our catalog outlines the Gibson —made by Kitchen Quip, Inc. i 
engineering service in electrical con- finished by Imperial Plating & \ 






Metal Finishing Inc. 






tact design and application, and 
contains other technical information 
useful to you. Buf, fo be of greatest 
assistance, we would welcome the 
opportunity of working with you fo Px\clexy SE om t 
help solve your contact problem. Send ‘ ‘ 


us details. 

Contacts Engineered to Your Requirements 
ar ed em VU Umea hd 

Mie me Gigson Evectric COMPANY asta 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


ELECTRICAL MANUFACTURING 

















10ns 











ioe ® Small space factor High dielectric 

its 

_ ® Unaffected by chemicals ® Excellent flexibility and 
- or corrosive atmosphere abrasion resistance 
relay 

“a ® Capable of withstanding ® Sizes: 10 through 50 
- 250° centigrade A.W.G. 

urers 

he Send for NEW Warren Wire Specification 1001 
izes, 

TR! 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 
Copper Wire. 
aon : : Pers awe . 2 Da 


*Du Pont trademark for Polytetrafluoroethylene Enamel 





HAS IT OR CAN MAKE IT! 


IF IT’S CARBO 








fa- 
le- 
od, 
nd A Dependable Source for Everything in Carbon 
or 
a %& BRUSHES... for all motor and gener- 

ator applieations...carbon., graphite, 

copper leaf, gauze and metal-graphite. 

v 3 
mi. w them all! 
0 WELDING ELECTRODES, WELDER BRUSHES e ve got 


---Keen-Are Carbons, cored and 
heavily copper coated. for twin-are 
torehes, carbon and graphite welding 
electrodes... paste, rods and plates. 


You can choose from a complete line of 
alternating current industrial-type motors 
—standard or special—single or polyphase— 
for every job. Get fast delivery, no red tape. 
Call your local Howell representative or 
contact us direct. 


HOWELL worons co. 
OW OOO HOWELL, MICHIGAN 


Ley LT ie Cee Cicero 50. Illinois 








* EXTRUSIONS, MOLDED SHAPES OR SPECIAL 
CARBONS designed and produced to 
your specifications. 


GS a 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 
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MATERIALS @ METALS e@ ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 
Armstrong Cork Co, 9511 Arch, Lancas- 


ter, Pa. 
Bakelite Co Co., 


A Division of Union Carbide 
&C oon Dew, Dept. EO-20, 30 E. 42 
St, a York 17, N 


a 
Biggs Co., Carl H., 11616 W. Pico Bivd., 
‘ea Angeles, Cai. 
Ourez Plastics & Chemicals, Inc., 1311 
Walck Rd., N. Tonawanda, N. 
pers Co.. Inc., Chemical Div., Dept. 
-112, Pittsburgh 19, Pa. 
Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 
= Electric Coil Co., 


Columbus 16, 
hio 


Sauereisen Cements Co., 1045 N. Canal, 
Pittsburgh 15, Pa. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 


ALUMINUM. See also Castings. 

Aluminum Co. of America, 2163L Gulf 
Bidg., Pittsburgh 19, Pa. 

federated Metals Div., 
is & Refining Co., 120 Bway, N. Y. 5, 


@evere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


American Smelt- 


&MMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn. 
=",* Co., Inc., 113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. 
oe Pee | o., Dept. EM 1052, 


@u_Pont de Nemours & Rg. i. 
Eilectro-Chsmsicals Dept., 4 98, 


Federated Metals Di ican 8 
& Refining Co. iy wag. ey NY 


General Plate Div., Metals & Controls 


Corp. 411 eboro, 
(oiver  aelat  Attl Mass. 
& amen, 82 Putten, New York 38, 


N. (Gold and Silver 
& Ittsburgh 19, Pa. 


Im ed Sante 1 Wire Ca, I 
ess re . 
miners Co. DE. Fine som, 
. tt 
Revere = (tee i, 
New Yi 17, N. ¥. 
" r Mfz. Co., Seymour, Con 
Wellman Rronze & Aluminum Co. 12800 
Bivd., Cleveland 20, 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbes 


BALANCING nia 


Westinghouse Electri Corp., teway 
Center, Bldg. No. $. 401 Libero” Ave., 
Pittsburgh 22, Pa. 


BALLS, BEARING 
Abbott Ball Co., 60 Railroad 1 
Hartford 10, Conn. . 


Hartford Steel Ball Co., ee 6, Conn. 


SKF ot Inc., 0. Box 
Philadelphia 32, Pa. _ 

Strom Steel Ball ‘Co., 1950 8S. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 


a - Carbon Co., Div. Union Carbide 


Carbon ep. 80 East 42nd, New 
York 17. N. 


Radio Geiemeinn of America, Section 
TR41, Harrison, N. J. 
BATTERY ELIMINATORS. See Power 


Supply Units, Rectifier. 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


18 Mountain Grove, 


SEARINGS, BABBITT 
Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 


Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 
are & Son, Inc., Joseph T., Chicago. 


To communicate with 
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BEARINGS, BALL (Miniature) 
Hoover Ball & Bearing Co., Ann Arbor, 
Departure Div. 


Mich. 
of General Motors 
Corp., Bristol, Conn. 


New 
Norma-Hoffmann Bearings Corp., Stamford, 
Conn 


U. 8S. Gasket Co., Camden 1, N. J. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, 


Mich. 

New Departure Div. of General Motors 
Corp., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


Norma- Hoffmann Bearings Corp., Stamford, 
Conn. 

SKF Industries, Inc., P. O. Box 6781, 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 1835 Dueber 
Ave., 8S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 


Amplex Mfg. Co., Sub. Chrysler Corp., 
Detroit 31, Mich. 
Dept. 


Bound Brook Oil-Less Bearing Co., 
B-2, Bound Brook, N. J. 

Chase Brass & & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. 

Federal-Mogul Corp., 11063 Shoemaker, 
Detroit 18, Mich. 

Johnson Co., 570 8. Mill, New 
Castle, Ps. 

— & Co., Inc., P. R., 
n 

Moraine Products Div. of General Motors 
Corp.. Dayton, Ohio 

Radio Cores, Inc.. Dept. 852 8, 9540 Tul- 
ley Ave., Oak Lawn, Til. 

Morganite, Inc., Long Island City 1, =. 


United States Graphite Co., 1612 Holland. 
Saginaw, Mich. 


Indianapolis 6, 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harper. Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Dept. 
Brook, N. J. 


B-2, Bound + ee 
Graphite Metallizing Corp., 1059 Nepper- 


han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 

ohnson Brense Os., 570 8. Mill, New 
Castle, Pa. 


Moraine Products Div. of General Motors 
Corp. Dayton, Ohio 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 


York 17, N. Y. 
eee Molded Products, Inc., St. Marys, 


‘a. 

Radio Cores, Inc.. Dept. 852.8, 9540 Tul- 
ley Ave., Lawn, Til. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 

Richardson Co., 2799 Lake St., 
Park, Til. 

Rrerson & Son, Inc., Joseph T., Chicago, 

Westinghouse WPlectri . Gateway 
Center, Bldg. No. 3. “ort. Liberty Ave., 
Pittsburgh 22, Pa. 


Melrose 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Mfg. Co., Erie, Pa. 


BELLS 


Signal Engineering & Mfg. Co., 


154 W. 14, 
New York 11, N. Y. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


O’Neil-Irwin Mfg. Co., 309 8th Ave., 

City, Minn. (Die-Less 
J. A. Richards Co., 906 
Kalamazoo 13F, Mich. 


Lake 
Duplicating) 
North Pitcher, 


em & Son, Inc., Joseph T., Chicago, 


SERVLLIVM COPPER (Rod. Strip Tube, 
ire) 


Beryllium Corp., menting. Pa. 


Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. Socket 
Screw Keys and Wrenches. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., 0. Box 6731, 
Philadelphia $2, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. See 
Metal 


BOXES and CRATES, WIREBOUND. See 
also containers, Packaging and Shipping. 


National Metal Edge Box Co., 1212 Callow- 
hill St., Philadelphia 238, Pa. o 
0., 


Rathborne, Hair and Ridgeway Box 
440 W. 21 Place, Chicago 8, IL 
Wirebound Box Manufacturers Association, 
ee 327 8S. La Salle St., Chi- 
cago 4, , 


BRAKES, BENDING. See Benders. 
Brakes and Shears. 


Cabinets, Sheet 


BRAKES, MAGNETIC 

Dynamatic Corp., of Eaton Mfg. 
Co., Kenosha, Wis. 

Stearns Magnetic Inc., 642 South 28 8t., 
Milwaukee 46, Wise. 

Warner Electric Brake & Clutch Co., Dept. 
EM. Beloit, Wisc. 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cabie, Bare) 
American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 


Copper and Selenton, ‘te =? Alloys) 
Bristol Brass a The, Bristol, Conn. 
Chase Brass & Copper Co., Dept. EM 

10%2, Waterbury 20, Conn. 

Driver Co., Wilbur B., 150 Riverside Ave., 

Newark 4, N. J. 

Federal Metals Div., Amerioen Smelting 

& Refining Co., 120 ‘Bway, N <7 a ee 
Hussey & Co., C. G., Pittsburgh 19, Pa. 
Iisco Copper Tube & Products, Inc., 5745 

Mariemont Ave., Cincinnati 27, Ohio 

(Copper Tubing) 

Johnson Bronze Co., 570 S. Mill, New 

Castle, Pa. 

Revere Copper & Beams. so 230 Park 

Ave., New York 17, 

Van Huffel Tube ion, “Warren, Ohio 
(Tubing) 


BRAZING ALLOYS, SILVER 
— & Co., Inc., 113 Astor, Newark 5. 
J. 


ham Brass & Copper Co., EM 
10%2, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 

—— Harman, 82 Fulton, New York 38, 
i A 

Improved Seamless Wire Co., 775 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E.. Attleboro 89, Mass. 

Malloy & Co., Inc., P. R., Indianapolis 6, 
Ind. 

Ney Co., J. M., 371 Elm, Hartford 1, Conn. 


Bronze & Copper; 


Dept. 


Inc., 


BRONZE. See Brass, 
also Phosphor Bronze. 


BRUSH CAPS 

Phoenix Electric Mfg. Co., 711 W. Lake. 
Chicago 6, Ill. 

Triple ‘‘M’’ Electronents Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Il. 









BRUSHES: cannon, GRAPHITE, 
METAL-GRAPHIT 


Becker Brothers ame Co., 34 

Graphit  Mevalliting’ Co a 
raphite Meta ng NY 1059 Neppe 
han Ave., Yonkers 3, N 

National Carbon Co., ‘Div. Union pame 
& Carbon Corp., 30 East 42nd, 

York 17, ae 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa, 

Superior Carbon Peres. Inc., 9114 Georg, 
Ave., Cleveland 5, 

United States Graphite Co., 1621 Hollen 
Saginaw, Mich. 

Westinghouse LElectric Corp. Gatewy 
Center, ate, No. 3, 401 7 Are. 
ison Cay The Ba. 105 Chestnut 
Newark 6, N “ 


BRUSH HOLDERS. See Holders, 
Commutator Brush. 


BUSHINGS 

BEARING. See Bearings and 

COMPOSITION. See Plastics-Custom 

FIBRE. See Fibre, Vulcanized. 

GLASS. See Glass. Technical. 

HERMETIC SEAL. See Seals am 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 

RUBBER. See Rubber & Rubber 
Products. 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 
Cleveland 2, Ohio 


10251 Beres Be 


CABINETS, 
Cans, Chassis, 
Tanks). 


Alden Products Co., 117 North Map 
Brockton 64EM, Mass. 

Bud Metal Products, Dept. EM., 2118 3 
55. Cleveland 3, Ohio 

Geuder Paeschke & Frey Co., 1535 W 
St. Paul, a + a Bashine 

Heldor Mfg. . v. el 
& Terminal Co., Ine., Belleville 
Ave., Bloomfield, N. J. 

Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohio 


SHEET METAL (Bom 
Housings, Panels, Bago 


Stolper Steel Products Corp., 308 Pi 
grim Rd., Menomonee Falls, Wis. 
CABLE. See Wire & Cable. 


ABLE ASSEMBLIES and HARNESSED 
= Harnesses & Assemblies, Wire 


CAMBRIC, VARNISHED. See Fabrin 
Insulating. 


CAPACITORS 


Aircraft- Beasts weatasts. Inc., 2100 Pas 
ton, Harrisburg, Pa. 
Astron — 255 Grant Ave., East New 


comneil-t Dubilier Electric Corp., Dep 
H-92, South Plainfield, N. J. 

i 
eee, on 
Mallory & Co., Inc., P. R., Indianapoll- 
oer tomes Bie. PS 
oe oup-. $325 N. Californis 
Goragee Blectris Co., 307 Marshall. Nor 
Stackpole jae Co., St. Marys, Ps. 


StupakofY Ceramic & Mfg. Co., 


Pa. 
CARBON AND GRAPHITE: (Contests 


Diss. 
Electrodes, Anodes, Bearings, 
Piles, Plates, Plungers, Bings, Reals 
ete.) 


Becker Brothers Carbon Co., 3450 8. Sint 


Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 7 Neppet 

han Ave. onkers arbide 
bon Co., Div., Union C 

National ix Corp., 30 East 42nd, New 
York 17, N. Y. 

sre Seana Gk ear Pe 

Stack ar . . 

U inited States Graphite Co., 1621 
Saginaw, Mich. 

CASTINGS, ALUMINUM and Die 


MAGNESIUM. See also Castings, 


Aluminum Co. of America, 2163L Gulf 
Bidg., Pittsburgh 19. Pa. Co., Devt 
Bound Brook Oil-Less B Bearing 


Bound Brook, 

mi. White Metal Co.. Erle, Ag 12800 

Wellman Bronze & Aluminum uo 
Shaker Blvd., Cleveland 20, Ohi 


CASTINGS, BRASS, BRONZE, copres 


Allis- <Chalmers Mtg. Co., 937 A 8. 10h 
Milwaukee 1, 
Bound Brook Oil-Less Beering Co., Devt 


B-2, Bound Brook, N. J. 

Johnson Srense Co.. 570 8. Mill, New 
Castle, a. 

Mallory & Co., Inc., P. R.. — 

1 
ze & Aluminum Co. 

by Bide Cleveland 20, Ohio 

CASTINGS, DIE 

Aluminum Co. of America, 2163L Gulf 
Bldg.. Pittsburgh 19. Pa. 


any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 249. 
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) PROMPT DELIVERY in LARGE QUANTITIES 


A) 
. of small telephone type relays for D. C. operation 
ps 
W 
% MEET RIGID MILITARY SPECIFICATION MIL-R-5757-B. American Encaustic’s new 
a up-to-the-minute electronics division can help solve your delivery problems 
> on precision made telephone type relays. American Encaustic relays have a 
» current rating of 5 amperes or less and are for any voltage between 6 and 
» 125 volts D.C. 
rds 

| MEET REQUIRED TERMINAL DESIGNS. American Encaustic relays are made open 
S FT type or hermetically sealed. You have a choice of either plug-in or solder tabs. 
” The plug-in type is also available either open or with metal case. 
a 
‘al PRECISION TESTED — INDIVIDUALLY. All American Encaustic components are 
S carefully and critically inspected before assembly. And every complete relay 

is individually tested before shipment. We believe there are no more precisely 

104 made relays of this type manufactured. 
- MADE TO CUSTOMER REQUIREMENTS. Write for full information — or send us 
pult your drawings and specifications. Your letter will get prompt attention. We 
oot are glad to submit samples and quotations without obligation. 
ane 


“ AMERICAN ENCAUSTIC TILING COMPANY 


ens 
New ? 
it laleonie MBM MANUFACTURERS OF WAVEMETER TEST SETS, ELECTRONIC SMOKE DETECTORS, RELAYS 
” DIVISION 
923 Kenilworth Avenue « Lansdale, Pennsylvania 
Gulf 
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(Aluminum & Zinc) 
Gries Reproducer Corp., 198 Willow ave 
New Tork 54, N. Y. (zine) 
Hoover Oo Die Castings O1v Noruw 
Canton hic 
Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10. Wis. 
| New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 
Parker White Metal Co., Erie, Pa., (Alu- 
minum & Zine) 
Stewart Die Casting Div., Stewart Warner 
.. 4535 W. Fullerton Ave., Chicago 







































































































CASTINGS, GRAY IRON 
' Electric Auto-Lite Co., Toledo 1. Ohio 


CASTINGS, INVESTMENT 


Allis-Chalmers Mfg. Co., 937A 8S. 70th 
WMilwankee 1, Wis 

Alloy Precision Castings Co., E. 45th & 
Hamilton Ave., Cleveland 14, Ohio 

Casting Engineers Inc., 2323 Boswort! 
Ave.. Chicago 14, IIL 

International Nickel Co., Inc., 67 Wall. 
New York 5. N. Y. (Nickel and Allove 

Precision Metalsmiths Inc., 1075 E. 200th 
St., Cleveland 17, Ohio 


CATHODE RAY TUBES. See Tubes. 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co.. Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATION AND SEALING 

Rakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EO-20. 30 E. 
42nd. New York 17, N. ¥ 

Bicgs Co.. Carl 11 11616 W. Pico Blvd.. 
Tos Angeles, Calif. 

Communication Products Co.. Inc., Marl- 
boro, Monmouth County, N. J. 

Durez Plastics & Chemicals, Ine., 1311 
Walek Rd.. N. Tonawanda, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn. 
Chicago 19, Ill. 





CERAMICS 

Standard & Special Electrical 
Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
From 50 inch pounds to 300,000 Cement - Asbestos (H) 
Ferrites (I) 





inch pounds torque. Prevents trans- 
caes bs ” Akron Porcelain Co., 2725 Cory Ave. 
mission of over-load. Constant torque clutches can be pre-set. ‘Akron 14. Ohio (AB) 


‘ : : : A i I Cc .. Chattanooga 5. 
Now Available Adivstable while running constant tension | ATEN aptray ” Cuttenoos 


: ark Ceramic Specialities Co., 444 W. Sixth, 
clutches. Provide ample friction surface Fast Liverpool. Ohio (ABCF) 
for heavy duty use in reeling and winding operations. Colentel Tneutater Ca.. SOF Grent, Absee 


11 Ohio (ABCE) 

Tilinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill. (AB) 

Kirehberger & Co., Inc., 1422 87th St., 





, : 5 ; Brooklyn 18, N. Y. (ARDF) 
Here's high capacity in Knox Porcelain Corp., Knoxville 1, Tenn. 
‘ . (ABC) 
small size. From 10 inch Louthan Mfg. Co., East Liverpool, Ohio 
. 3 ‘ ; (ARDEF) 
pounds to 500 inch pounds torque. Metallic plates, dise springs. 


Mycalex Corporation of America, ” 


. s Rockefeller Plaza. New York 20, N. 
Constant torque—easily adjustable. aches ine - 


New Jersey Porcelain Co., New York Ave. 
& Plum Trenton 5. N. J. (ABE) 


MONEY Poss & “ek sy Solvay Station. 
Syracuse 9, N.Y. 
& SAVES PRODUCTION ~~ T a Inc., Parkersburg. 
INCREASES 


R BULLETIN 300 Richardson Co.. 2799 Lake St., Melrose 
| 
FOR DETA 


0 r 
LED INFORMATION write F Rostone Corp, 128 8. Earl Ave., Lafa- 








Square TY Co., 6060 Rivard, Detroit 11, 
Mich (A) 

Stackpole Carhon Co., St. Marvs. Pa. 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9 N. J. (ARF) 

Steward Mfg. Co., D. M.. 3603 Jerome 
Ave, Chattanooga, Tenn. (DFGT) 
Stunakoff Ceramic & Mfg. Co., Latrobe, 

Pa. (ARFFP) 
Titaninm Allov Mfg. Co.. Div. of National 
Lead Co.. Niagara Falls. N. Y. (PG) 
Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 


CHAINS, BEAD. See Bead Chains. 


CHAMBERS, TEST 

Tenney Engineering. Inc Dept. AA, 26 
Avenue B, Newark 5, N. J. (Controlled 
Atmospheric) 


CIRCUIT BREAKERS 


es Allen-Bradley Co., 1316 8S. Second St., 
bea ree 4. _— c 937 . 
. Allis-Chaimers Mfg. Co., A 8. 70th, 
Clutch makers for over forty-five years Milwaukee 1, Wis. 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N 


THE e General Electric Co., Apparatus Sales 

HILLIARD Oration Vi sricin ts ¥ 
Heinemann Electric Co., 99 Plum, Tren- 
ton. N. J. 

Spencer Thermostat Dir. of Metals @& 


Controls Corp., 111 Forest. Attleboro, 


106 W. FOURTH STREET, ELMIRA, N. Y. Mass. 
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Electric Auto-Lite Co., Toledo 1, Ohie 


To communicate with any manufacturer whose nam 549 
in this issue use READER INQUIRY FACILITY, page r 


Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Libera 4™Y 
Pittsburgh 22, Pa. ., 


CIRCUITS, PRINTED ELECTRONIC 


Electralab, Inc., 110-01 Broad, B 
Mass — 


CLAMPS, GROUND & TEST 
Burndy BPngineering Co., Ine.,, 


N 
Conn — 
Iisco Copper Tube & Products Co. 57 
Mariemont Ave., Cincinnati 27, oun 
Sherman Mfg. Co H. B.. Battle Creek, 
Mich. 


Thomas & Betts Co., Ine., 2% Butler 
Elizabeth 1, N. J. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-186 2 
Brooklyn 32, N. Y. on 


CLIPS, CABLE 


Weckesser Co., Dept. M, 5261 N, Ave. 
dale Ave., Chicago 30, Ill 


CLIPS, SNAP. See Rings, Retainer a 
Snap. 


CLOTH, INSULATING. See Fabrics, bb 
sulating. 


CLOTH, TRACING. See Tracing Clu 
Film & Paper. = 


CLUTCHES 


Automatic Steel Products, Inc., Meregy 
Clutch Div., EM-5, Canton 6, Obie 
(Mercury) 

Centric Clutch Co., P.O. Box 175, Mats 
St. & State, Route 35, Woodbridge, N, J. 

Dynamatic Corp., Sub, of Eaton Mfg. (o., 
Kenosha, Wis. (Magnetic) 

Hilliard Corp., The, 106 W. Fourth &, 
Elmira, N. Y. 

Stearns Magnetic Inc., 642 South 28 &, 
Milwaukee 46, Wise, 

Vickers Electric Div., Vickers, Ine, & 
Louis 13 Mo. (Magnetic) 

Warner Electric Brake & Clutch Co., Dep 
EM, Beloit, Wis. (magnetic) 


COAXIAL CABLE. See Wire and Cab 
Insulated. 


COIL CORES AND FORMS 


Alden Products Co., 117 North Mai 
Brockton 64EM, Mass. 

Cambridge Thermionic Corp., 453 Ce 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barbertes: 
Ave., Cleveland 2, Ohio 

Ce see Fibre Co., Newart 
13, Del. 
Gries Keproducer Corp., 108 Willow Ave, 
New York 54, N. Y¥. (molded nylon) 
Mycalex Corporation of Americs, % 
Rockefeller Plaza, New York 20, N. ¥ 
Paramount Paper Tube Corp., 612 Lafs- 
yette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Tl. 

Radio Cores, Inc.. Dept. EM 5828S, 954 
Tulley Ave., Oak Lawn, III. 

Stackpole Carbor Co., St. Marys, Ps 
(Screw-type, Moded Iron) 

U. S. Gasket Co., Camden 1, N. J. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., Nee 
Haven 14, Conn. 

Cambridge Thermionte Corp., 453 Concor4 
Cambridge 38, Mass. 

American Relay & Controls, Inc., 4919 
W. Flournoy, Chicago 44, TIL. 
Ave., Cambridge 38, Mass. 

Coto-Coil Co.. Inc., 63 Pavillion Ave. 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted 
Conn 

Dormeyer Endorses. $414 Milwaukee Ave. 
Chicago 41, TI. 

wiecteie hue Lite Co. Port Huron, Mich. 

Federal Telephone and Fadio Corp., Dept 
F-216, 100 Kingsland Rd., Clifton, NJ 

Five Star Co., Plants Place, Plantsville 
Conn. Sal 

General Electric Co., Apparatus Sse 
Div., Schenectady 5, N. Y. 

Jones Motrola Corp., Stamford, Com. 

Magnetic Amplifiers. Inc., 11-54 
ae. Longe islend oe. i + © 

Magnetics, Inc., E utler, 

Master Appliance Mfg. Co., Fourth & Or 
tario, Racine, Wis 

National Electric Cot] Co., Columbus 16 
Ohio 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. d. ail 

Radio Corporation of America, Sect 
TRI Hlarrison, N. J 

Raytheon Mfg. Co.. Equipment Sales Div. 
Dept. 6270-EM, Waltham 54. Mass. 

Wilmington Coil Co., Richardson 
Delaware 

Wheeler Insulated Wire Co., Ine.. 1102 
East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 N. Clip: 


ton, Chicago 6, TIl. 

Driver Co.. Wilbur. B., 150 Riverside 
Ave.. Newark 4, N. 

Universal. Winding Co., P.O. Box 1601 
Providence 1, R. I. 


COMMUTATORS 


Chicago Commutator Co., 325 W. — 
Chicago 10, ‘ 5: 
Eleciru "Tee Corp., So. Hackensack, N- ° 


e appears 
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| I °° LUBRI-TACT® RHEOSTATS | 

































| for fine adjustment and control of electric current 
‘5 } 
k STANDARD TYPES IN 76 LUBRI cated 
tT | CONVENIENT RATINGS con TACT 





@ Graphite-lubricated ‘sliding 
contact with molded Bakelite 
saddle and laminated phosphor- 
bronze brushes. 


@ Solid-wall glazed porcelain 
tubes. Rugged one-piece sup- 
porting end-brackets. Strong, 
rigid, brass slider bar and strong 
binding posts. High insulation. 
Minimum inductance. 





r 











n 
ie @ Strong, durable design 
ut matched with expert manufac- 
a. turing skill. 
I, 
. @ Wound with standard resist- 
; . ance wire or strip, 
B-833 
mM . 
va’ 
Write for Bulletin 41-DN. 
in JAMES G. BIDDLE CoO. 
oe 
a Electrical & Scientific Instruments 
= 1316 ARCH STREET, PHILADELPHIA 7, PA. 
rt, 
% 
Y 
fa 
v 
54e 
Ps 
New 
cor! 
OU 
ve. 
ted 
Ve. 
[ieb. 
et 
NJ 
tlle 
ales 
| $0 DOES YOUR 
44eb 
PRODUCT’S REPUTATION 

Or 
. FOR DEPENDABLE PRODUCT WIRING USE 
Ibe 
- TILECTRIL Wire SYSTEMS 
Year after year — for over ten years — UNILECTRIC 
att. has produced millions of wiring systems, for more than 150 
1102 leading manufacturers of electric and electronic products. 

From furnaces to complex armed forces equipment, these 

wiring systems have consistently met the most exacting re- 
‘Lip: quirements and provided substantial savings to each customer. 
raide | To assure utmost dependability plus cost saving engineering 
401 assistance, low cost production and “‘on-schedule delivery” 






PULP PRODUCTS DEPARTMENT 


yhie. 
~ | BSA NDUTRRUM WA L220 a Le 2 
230 Pork Avenue, New York 17, N. Y. 35 E. Wacker Drive, Chicago 1, III UNITED ETT ceire as paar COMPANY 

| 4039 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 


investigate UNILECTRIC today. 


NOVEMBER 1952 
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POWER 
Standard or 
CONTROL 


Special units 


ISOLATION 
designed to PLATE 


meet your FILAMENT 


: REACTORS 
requirements 


OUTPUT 


POTENTIAL 
@ We are supplying 


WELDING 
special transformers 


‘ CURRENT 
for leading laboratories 


AUTO 
instrument and equip- 


PHASE CHANGING 
ment manufacturers. 


SEND FOR CATALOG 


TRENTON 
TRANSFORMER CORP. | 


Box 568-E Phone 5-345] 
ret bet) ae ee 














FLAT HEAD 


HOLO-KROME 


SOCKET SCREWS @77 
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Available thru HOLO-KROME 
Authorized Industrial Distributors. 








TTY Ren 4:00) | aed 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN 
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Instrument vorp. of America, Blacksburs. 
Va. 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio 

Nippert EKiectric Products Co., 1758 W. 
Mound, Box 1903, Columbus 16, Ohto 

Toledo Commutator Co., 1111 Beehler, 
Owosso, Mich. 

Triple “M Electronics Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

COMMUTATOR SAWS and SLITTERS 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes. 
Compounds and Resins. 


CONDENSERS. See Capacitors 


CONDUIT FITTINGS 


Simplet Electric Co., 3600 Potomac Ave., 
Chicago 51. IL 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Miss. 

American Rrass Co., Waterbury 20, Conn. 

Buchanan Electrical Products Corp.. Hill- 
side, N. J. 

Burndy KEnginsering Co., Inc., Norwalk, 
Conn. 

Cannon Electric Development Co., Dept. 
A 8209 Humboldt, Los Angeles 31, 
Calif. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Krueger & Hudepohl, Waish Bidg., Cin- 

cinnati 2. Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

— Mfg. Co., H. B., Battle Creek, 
Mich, 

Soreng Mfg. Corp.. Dept. M-30, 9555 
Soreng Ave., Schiller Park, Ill. 

Thomas & Betts Ce, Inc., 28 Butler, 
Elizabeth 1, N. J. 

Van Cleef Bros., Inc., 7806 Woodlawn, 
Chicago 19, Ill. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
a & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, ' 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 
Gibson Electric Co., 9349 Frankstown 

Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 8, N. Y. 
Makepeace Co., D. E., Attleboro 89, Mass. 
aneneey & Co., Inc., P. R., Indianapolis 


Ney Co., J. M., 871 Elm, Hartford 1, 


Superior Carbon Produets. Inc., 9114 
George Ave., Cleveland 5, Ohio 

Wilson Co., The H. A., 105 Chestnut 8&t., 
Newark 5, N. J. 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
oe See also Boxes and Crates, Wire- 
bound. 


Gair Co., Inc., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., St. Louis 2, Mo. 

Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Ill. 

Union Bag & Paper Corp., Woolworth 
Bidg., New York 1, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

Chase Brass & Copper Co., Dept. EM 
1052, Waterbury 20, Conn. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 3, Wis. 

Master Appliance Mfg. Co.. Fourth & 
Ontario, Racine, Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70th, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 

— Electric Co., 1024 McKee, Batavia. 


General iectric Co., Apparatus Sale 
Div., Schenectady 5, N. Y. 

General Radio Co., 275 Massachusetts Ave 
Cambridge 39, Mass. , 

Raytheon Mfg. Co., Equipment Sales Diy, 
Dept. 6270-EM, Waltham 54, Mass.” 

Russell & Stoll Co., Inc., 125 Barelay 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, yyy. 
waukee 12, Wis. 

Vickers Electric Div., Vickers. Ine., gy 
Louis 13, Mo. mn 

Ward Leonard Electric Co., 34 South 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LiQuio 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Cello and Tubes 


CONTROLS, PRESSURE and TEMPER 
ATURE. See also Relays, Switches 
Thermostats. 

Allen-Bradley Co., 
waukee ‘. beat Te 

American General, ermostat Corp., 2060 
Bronx, New York 60, N. Y. ~ 

Barber-Colman Co., Rockford, Ml, 

Bristol Co., 153 Bristol Rd., Waterbury 
°°. Conn. 

Fdison, Inc.. Thomas A., Instrument Diy 
51 Lakeside Ave., West Orange, N. J. 
Fenwal, Inc., 111 Pleasant, Ashland, Mass 

General Electric Co., Apparatus 
Div., Schenectady 5, N. ¥ — 

Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, TIL. 

Minneapolis-Honeywell Regulator Co., Ip 
dustrial Division, 4466 Wayne Ave 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshay- 
Fulton Controls Co., Youngwood, Pa 
Spencer Thermostat Div. of Metals & Coo 
trols Corp., 111 Forest, Attleboro, Mass 
Square D Co., 4041 N. Richards, Mi- 

waukee 12, Wis. 

TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Freyling 
huysen Ave., Newark 5, N. J. 

Ulanet Co., George, 418 Market St., New 
ark 5, N. J. 


1316 8. Second, Mi) 


CONTROLS, REMOTE. See Push Butte 
Stations: Relays and Contactors 
Switches 


CONTROLS, SERVO 


Ford Instrument Co., 31-10 Thompee 
Ave., Long Island City, N.Y. 

Servomechanisms Inc., Post & Steward 
Aves Westbury. N. Y. 

Transicoil Corp.. 197 Grand. New Yort 
3 3. ¥. 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium 
Copper. 


CORD and TWINE, ARMATURE ané 
COIL 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIL 
Mica Insulator Co., Schenectady 1, N. ¥ 
Mitchell-Rand Insulation Ca, Ime, 5! 

Murray, New York 7, N. Y. 
vat Sales Co., Inc., 309 N. Jay, Rome. 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


CORD, INSULATED. See Wire snd 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Bests 
tance Line Cords. 


CORD SETS 


Alden R aig vg 117 North Main 
Brockton 64EM, ass. 

Belden Mfg. “a 4633 W. Van Bure. 
Chicago 44, 1. 

Cornish Wire Co., Inc., 50 Church, New 
,: oe oe A 

Electric Auto-Lite Co., Toledo 1, Ohio 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Constrgetion Mate 
rials Div., Bridgeport 2, Con 

Koiled Kords, Inc., Box K, New Haves 
14, Conn. 

Phalo Plastics Corp., Commercial & Foe 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co. 10221 Mich 
igan Ave., Dearborn, Mich. 

Rodale Mfg. Co., Inc., Emmaus, re , 

Royal Electric Co. Inc., Pawtucket, . 

Runzel Cord & Wire Co., 4723-31 Moni 
rose Ave., Chicago 41, Ill. aor 

United Manufacturing & Service Co., 
South Sixth St., Milwaukee 4, alae 

U. S. Rubber Co., Rockefeller Center, 
York 20, N. Y. 

i fy Gateway 

Westinghouse Electric Corp., z 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22. Pa 

Whitney Blake Co., New Haven 14, Conn 


ORES, POWDERED METAL. See Cores 
ae: Powdered Metal Pr 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


Acme Electric Corp., 3511 Water, Cubs 
Arnold Engineering Ce.. ee mL. 
Magnetics, Inc., E. Butler, . 540 
Radio Cores, Inc., — EM 852 S, 9 
Tulley Ave., Oak Lawn, . 
Stackpole Carbon Co., St. Marys, Ps 
Thomas & Skinner Steel Pets : 
1128 E. 23rd, Indianapolis 5, Datewss 
Westinghouse Electric + >, 
Center, Bldg. No. 3, 401 Liberty Ay 
Pittsburgh 22, Pa. 
ee 





To communicate with any manufacturer whose name @ pears 


in this issue use READER INQUIRY FACILITY, page 249. 
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Now... Low Cost! 


EthoLoc4 


CABLE 
CLIP 












A CABLE SUPPORT 
MADE OF ETHYL 
CELLULOSE DESIGNED 
FOR ECONOMY 









*TRADE MARK 
PAT. PEND 


AND... OUR NEW 
HEAT RESISTANT 
NyLoc* 
CABLE CLIP 


For aircraft use and 
other severe conditions 









TOUGH 
STRONG 


| a nemnaned 

mr | EATMENT® | 
a that makes DANO 

sizes to old <oble« | Wour best bet for Coils 


For samples and details, write direct to mf r.: 


| 
WECKESSER CO. 5261 N. Avondale Ave., Chicago 30, Ill., Dept. M | 
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Dano's battery of vacuum impregnating tanks and 
heat controlled ovens for curing varnish impregna- 
tions is always at your service. 

Whether you require a simple electrical winding 
or a series of specially treated coils, Dano is always 
ready to serve you—dependably, courteously, eco- 


e nomically. 

> Every coil shipped by Dano is your assurance of 

» perfect coil performance simply because Dano has 
complete facilities and coil know-how. 

" Yes, Dano coils and Dano customers are always | 


Ideal for 
Hundreds of 






treated in the manner that makes your production 


pay dividends 
















Electrical Operations Send us samples or specifications with quantity 
= requirements for our recommendations. No obligation 
as The Zenith Multi-Circuit Cycle Timer is specially designed to ; 
sets ‘ccurately time any operation for electrical display signs, indus Form Wound e Bakelite Bobbin 
ea ‘rial furnaces, electrical appliances, laundry equipment, dry Paper Section e Cotton Interweave 


cleaning machinery . e Coils for High Tem- 


e 
| ” 
. may be set for on and off periods : Acetate Bobbin 


bs with as many circuits as desired. Can be furnished without Molded Coils peratase Aggeneion 
tynchronous motor for elevator control, limit switch and similar 

a tperations. Availsble new! Also, Transformers Made to Order 

0. For information on volts, cycles and circuits as well as prices— 

as | Send for illustrated Bulletin. ELECTRIC C0 

ve. s 


- ZENITH ELECTRIC CoO. 


93 MAIN ST., WINSTED, CONN. 
182 West Walton Street Chicago 10, Illinois 


NOVEMBER 1952 





















































































































































































































































































































































































































































held tight by this socket 


If you need vibration-resistance in your product, whether 
it’s a big cash register or a tiny precision instrument, you 
need the only screw with the unique socket shown above, 
Bristol's Multiple-Spline Socket Screw. 


When assembled with it, your product holds tight despite 
vibration because the multiple- spline socket permits tighten- 
ing beyond limit possible with any other type of screw .. . 
turns internal wrenching force into rotary motion, not ex- 
panding pressure. Hence, no bursting, no souning out of 
socket walls—even in sizes down to No. 3, 2, 1, 0 wire. 


In addition, Bristol’s Multiple-Splines are stronger than 
ordinary screws, permit you to use smaller sizes for more 
compact design. They speed assembly by wrenching easier, 
especially in hard-to- -get- -at places. Disassembly is easier, too 

. a reverse flick of the switch starts it and even frequent 
disassembly won't hurt the socket. 


HEX SOCKET SCREWS, TOO. Only Bristol gives you the right 
socket screw for every application. FREE SAMPLE. State size 
and type on your company letterhead. Also write for helpful 
bulletins on designing compact, tight assemblies. 


BRISTOL 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 





| General 





SOCKET SCREWS 






CORK and CORK COMPOSITIONS 


Armstrong Cork (C<¢ 9511 Arch, 
ter, Pa 


Lancas 


COUNTERS—See Also Instruments, Elec- 
tronic 


Bristol Co., 
20, Conn 
Durant Mfg. Co., 
waukee Wis. 
— Signal Corp., 

ll 


153 Bristol Rd., 


1962 N. 


Waterbury 
Buffum Mil- 


202 20th, Moline 1, 

National 
land 8, Ohio 

Production Instruments Co., 700-04 W. 
Jackson Blvd., Chicago 6, Ill, 

Streeter-Amet Co., 41U1 No. Ravenswood 
Ave., Chicago 13, Ill 

Veeder-Root, Inc., Hartford 2, Conn 


Acme Co., 176 E 131 St., Cleve- 


COUPLINGS, CLUTCH See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis 

Guardian Products Corp., 
Ind. 

Hilliard Corp.. 
Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept. 
200 Scott St., Baltimore 3, Md. 

Lord Mfg. Co. Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Michigan City, 


The, 106 W. Fourth St, 


CRYSTAL RECTIFIERS 
See Rectifiers, Dry Metallic 


DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator. 


DIALS and PANELS 


Chicago Thrift-Etching Corp., 
Sheffield Ave., Chicago 22, Il. 
Mica Insulator Co. Schenectady 1, 


1555 No 
se 
DIE CASTINGS. See Castings. Die 
DIE CASTING MACHINES 


| Kux Machine Co., 6725 N. Ridge, Chi 
cago 26, Ill. 
DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 
DRAFTING EQUIPMENT and 
MATERIALS 
Bruning Co. Charles, Dept. 102 


Inc., 
Teterboro, N. J. 
Eastman Kodak Co., 
Keuffel & Esser Co., 


Rochester 4, N. ¥ 
Hoboken, N. J. 


DRILLS, AIR FEED 
Keller Tool Co., Grano Haven, Mich 


DRIVES, ELECTRONIC 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 
Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment — eee 


Sales 


Dept. 6270-EM, Waltham 54, 

Reliance Electric & Engineerin ce. 1054 
Ivanhoe Rd., Cleveland 10, a 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 

Pittsburgh 22, Pa. 

DRIVES, BELT 

Allis-Chalmers Mfg. Co., $37A 8S. 70, 
Milwaukee 1, Wis. 


New York Belting & Packing Co.,Cottman 
& Keystone, Philadelphia 35, Pa. 


DUPLICATING MACHINES, DIELESS 
See Benders, Brakers & Shears 


DYNAMOMETERS 
Dynamatic Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 
General Electric Co., Schenectady, N. Y. 


—— & Myers, Inc., Springfield 99, 

io 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel 
trical. 


Elec 
ELECTRONIC COMPONENTS. 
specific headings. 


ENAMELING SHEETS. See Steel. 
mercial Forms & Grades. 


See 


Com - 


ENAMELS. 
Varnishes, 


See Lacquer, Enamels & 


Finishing. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch. Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 1052, 

Waterbury 20, Conn. 


Minnesota Pubber & Gasket Co. 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Revere Copper & Brass Inc., 230 Park. 
New York 17, N. Y. 

U. S. Gasket Co., Camden 1, N. J. 

FABRICS, INSULATING (Sheets, Tapes, 


Yarns, Thread, Cord, etc.) 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, ete. See also 
Tubing and Sleeving, Braided Fabric: 
Tape and Sheeting, Synthetic Resin 


To communicate with any manufacturer 


Acme Wire Co., 1255 Dixweil 
Haven 14, Conn. 
Asbestos Textile Div., 
tan, Ine., 
Bentley, Harris 
Conshohocken, 


Ave., New 


Raybestos- anhat 
Manheim, Pa. Mi 
Dept. M-l0, 


Mfg. Co., 
Pa 
Brand Co., Inc., William, Dept. EM-1) 
North & Valley, Willimantic, Conn, 
Continental-Diamond Fibre Co., aa 


13, Del. 
AE-23, Mid. 


Dow Corning Corp., 
land, Mich. 
General Electric Co., Chemical Diy, 8-11, 
1 Plastics Ave., Pittsfield, Mass, 
Insulation Manufacturers Corp., 565 vw 
Washington Blvd., Chicago 6, Ti. 
Irvington Varnish & Insulator Co., Irving. 


ton 11, J. 
Johns-Manville, Box 290, New York 19 
ae ; 


Dept 


LZ 


Mica Insulator Co., Schenectady 1, N, y 
Minnesota Mining & Mfg. Co.. St. Pay 
Insulation Co., 
z 


6, Minn. 

Mitchell-Rand Ine., 
Murray, New York 7, N. a 

National Electric Coil Co., Columbus 16 
Ohio 

Natvar Corp., 
bridge, N. J. 

New Jersey Wood Finishing Co., 
trical Insulation Dept., Woodbridgs 
N. J 

Owens-Corning Fiberglas Corp., Tertily 


Products Div., Dept. 866, 16 E. 56 
St., New York 22, N. Y. 
7800 Woodlam 


Van Cleef Bros., Inc., 

Ave., Chica e 19, M1. 

vane, Sante Se » Inc., 309 N. Jay, Rome 
N. 2 

Westinghouse Electric Corp., Gatewy 
Center, Bldg. No. 3. 401 Liberty Ave. 
Pittsburgh 22, Pa. 


207 Randolph Ave., Wood 
Elee 


FANS & BLOWERS 


Bogue Electric Manufacturing Co, @ 
lowa Ave., Paterson 3, N. 

Emerson Electric & Mfg. Co., St. Lous 
21, Mo. 

Fasco’ Industries, 100 = Augusta 
Rochester 2, N 


Heinze Electric Co., 685 Lawrence, Lev 


Inc., 


ell, Mass. 
Koppers Co., Ine., oo Dept., 20 
Scott St., Baltimore 


Master Appliance Mfg. Co., Fourth @ 


Ontario, Racine, Wis. 

Peerless Electric Co., Fan & Blower Diy.. 
Warren, Ohio 

Robbins & Myers, Ine., Propeller Diy. 
Springfield 99, Ohio 

Signal Electric Mfe. Co., Menominee 
Mich 

FASTENERS. (Bolts & Nuts; Lock As 
semblies: Pins: Rivets: Screws: Waa 
ers.) 


Bolts and Nuts 


Machine Bolts and Nuts 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Assembly New 
(D) 

Screw Thread 
Headed and 


(A 


Inserts (E) 


Rolled Thread Parw-— 


Studs, etc. (Cold Upset) (F) 

Cap Nut (G) 

Spade Bolts (8S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 

Allmetal Screw Products Co., Inc, 8 
Greene, New York 13, N. Y. (A) 
Aluminum Co. of America, 2163L Gul 


Bldg., Pittsburgh 19, Pa. (A) 
American Screw Co.,. Willimantic, Com 
(BF), (Cold Headed Screws) 
Anti-Corrosive Metal Products Co., Ie. 
Castleton on Hudson, N. Y. (A) 


Blake & Johnson, Waterville 48, Com 
(ABF) 

Burndy Engineering Co., Inc., Norwalk. 
Conn. 

Central Screw Co., 3501 Shields Ave. 


Chicago 9, II. (ABFSW) 
Chase Brass & Copper Co., Dept. EM 1052 
Waterbury 20, Conn. 
Continental Screw Co., Dept. A, New Bed 
ford, Mass. (AB) 2330 
ACDEN 


Elastic a te. ¢. Aperian. 
Vauxhall Re Jnion, } 

Rigo — & ce Se” 1916 Brosdway. 
Rockford. 

Fischer Special Mfg. Co., 446 Morges. 

Cincinnati 6, Ohio (A) (Brass Nuts) 


Gries Reproducer Corp., 108 Willow Are. 
New York 54, N. Y. (GW) cui. 
Grip Nut Co., 310-KS. Michigan, 


cago, Ill, (C) 
Groov-Pin One, piss weasels Cause 
way, Ridgefie 
Harper Co., H. M., 8204 Lehigh Av. 
Morton Grove, Ill. (ABC) 
Heli-Coil Corp., 291 Shelter Rock Lan 


Danbury, Conn. 


Keystone Bolt & Nut Corp., 127 Chureh. 
New York 7, N. 
Lamson & Session Co., 1981 W. 85th. 


Cleveland 2, Ohio (ABCDF) 
Milford Rivet’ & Machine Co, The, Sst 


Pane Gen ‘soa tn th. N. J. 
eg a 
Penn Engineering & Mfg. Corp., Doyles 
Pheoll” Mtg. i. 5700 ees Ra.. 
Chicago 50, Ill. (ABEFEW 


ig Sur) 44 Norwood, 
rington onn 
Russell, Burdsall & Ward Bolt ve 8 Nut 
Co., Port Chester, N. Y. (as ’. 
Stiakeproof, ‘soi sei N. Keeler 
Chicago 1409 
theo Div., South Chester Corp. 
ey "Bide. Philadelphia %, Pe 
DEF) 


a ss 
whose name appears 


in this issue use READER INQUIRY FACILITY, page 249. 
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OPHAR 


~>~~_WAXES 


aN 


~~\.COMPOUNDS 





| 

| RUGGED 
CONSTRUCTION 

| FOR 


SUPERIOR HERMETICALLY 
INSTRUMENT 


e@ Steel case (DC), Brass Case 
(AC) with copper-cadmium- 
dichromate finish. 

e Excellent shielding due to 
case material and construc- 
tion. 




































Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 


vision, etc. @ Double strength clear glass. | 
e Black satin anodized alumi- 
num bezel. 


Cold flows from 100°F. to 285°F. 


e Glass to metal seal under 
controlled humidity and 


i 
Special waxes non-cracking at —76°F. nt ieee eee, 








e D’Arsonval permanent mag- 
net type movement for DC 
applications. 

Magnetically damped, mov- 
ing iron vane type movement 
for AC applications. 
Available in 1144” square, 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 





The Burlington “Hermeti- 
cally Sealed” Instrument 
was designed and is manu- 


Let us help you with your engineering 
problems. 















































factured to conform to 2%” and 314” round case 
J A N specifications for types. 
h. sealed instruments. Guaranteed for e 
’. y Z @) is] cad A na a | a a Ss , INC. eee : against | ncilamentin ye 
materials. 
' 112-130 26th Street 
u rs kI 32. N.Y ‘ BURLINGTON INSTRUMENT COMPANY 
r oc deeseame > - if tite DEPT. D-112, BURLINGTON, IOWA 
Control Temperatures More Closely 
REDUCE COST ® SAVE TIME 
. This CATALOG 
one of 
Ine. IMPROVED 
- PYROMETER 
- hhstantaneously SUPPLIES 
1058 ’ = shows you how! 
- recycling” , 
od Get your FREE COPY wwe 
TODAY ! 
re 
= & THERMOCOUPLES %* PROTECTION TUBES 
re * THERMOCOUPLE WIRE * LEAD WIRE 
- * INSULATORS * TERMINAL HEADS 
hureb. 
o | | ae a ———————Fs 3 3z3 | fee He He He eK ee er er ee er ee eee 
., a8 
(er) 
N. J. 
re = © ©6m0l lO Pw n.  nc cmwcmmwascwsceneceseccscnees BRB ianuncce 
po Small ~ Compact ~ Few moving parts NE sider rntetentenentaeensennninemnony 
Tor Easily mounted ~ Operates in ET ee PE ssx ss Berar a ed it alain ik whole tenelig sitae tel 
4 Nut ACCA iy State 
An. Yee) ee ok Meme mu Lo 
in eS : ARKLAY S. RICHARDS CO., Inc. 
— 4 « o sy: oe NEWTON HIGHLANDS 61, MASS. 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY 


BARS—carbon G&G alloy, hot 
rolled G cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. G sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot G cold rolled, 
many types G coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 


STOCKS INCLUDE: 


TUBING—seamless G welded, 
mechanical G boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY G TOOLS for 
metal fabrication 











AKRON PORCELAIN CO. 


2725 CORY AVENUE, AKRON 14, OHIO 


Standard Pressed Steel ©o., Box 594 
Jenkintown 9, Pa. (AN) 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (AFW) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Il. 

Thompson-Bremer Mfg Co., 1640 W 
Hubbard, Chicago 2zZ, Ill. (C) 


Tinnerman Products, Ine., 2040 Fulton 
Road Cleveland 13, Ohio. (D 
United-Carr Fastener Corp., Cambridge 


42, Mass. (ACDE) 

United Screw and Bolt Corp., 
lll. (BFGSW) 

Wenco Mfg. Co., 1136 West 
Chicago 22, Ill. (S) 


Chicago &, 


Hubbard 


Lock Assemblies. (Door Panel, Shelf Sup 
port, etc.) 
Simmons Fastener ( 


Broadway, Albany 1, N. Y. 
Pins—Cotter (F); 


1752 Nort! 


Locking and Taper (G) 


Allmetal Screw Products Co., Ine., 33 
Greene, New York 13, N. Y. (F) 
Anti-Corrosive Metal VDroducts Co In 


Castleton on Hudson, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Ied., Union, N. J 

Groov-Pin Corp 1125 Hendricks Cause 
way, Ridgefield, N. J. (G) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (F) 

Sterling Bolt Co., 4638 W. Lake. Chicago 
44, Il. 

United Screw and Bolt Corp., Chicago 8, 
Ill. (FG) 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 
Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill, 

Continental Screw Co., Dept. A, New Bed 
ford, Mass. 
Eaton Mfg. Co., 

Ohio 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 
cago 50, Ill 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa. 
United-Carr Fastener Corp 
42, Mass. 

United Screw & Bolt Corp., 
Til. 


Reliance Div., Massillon 


Keeler Ave., 


Cambridge 


Chicago 8, 


Recessed Head Screws 


Alden Products Co.. 117 North Main, 
Brockton 64EM. Mass 
Allmetal Screw Products Co Inc., 33 


Greene, New York 13, N. Y 

American Screw Co., Willimanti Conn 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., The, 153 Bristol Rd., Water 
bury 20, Conn. 

Camear Screw & Mfg. Corp., 602 18th 
Ave., Rockford, IIL 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, III. 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn 

Continental Screw Co., Dept. A, New Bed- 
ford, Mass. 

Eleo Tool & Screw Corp., 1916 Broad- 
way, Rockford, Il. 

Great Lakes Screw Corp., Chicago, Ill 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Il. 


Heli-Coil Corp.. 291 Shelter Rock Lane, 


Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 
New York 7. N. Y 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 


Church 


Milford Rivet & Machine Co., The, 853 


Bridgeport Ave., Milford. Conn 
National Lock Corp., Rockford, Ill 
Parker-Kalon Corp., 260 Varick, New 

York 14, N. Y. 
Pheoll Mfg. Co., 5700 

Chicago 50, Ill 
Rockford Screw Products C 

Tl 
Fussell, Burdsall & Ward Bolt and Nut 

Co., Port Chester, N. ¥ 
Screw Research Association 7 

Union Trust Bldg.. Providence 3, R. 1. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Southington Hardware Mfg. Co., 
ington, Conn. 
Standard Pressed Steel Co 

Pa 
Star Stainless Screw Co., 

Paterson 2, N. J 


Roosevelt Rd 


Rockford 


Sterling Bolt Co., 4638 W. Lake, Chicago 


44, Ill 
United Screw and Bolt Corp Chicago 8, 
Til. 


Wales-Beech Corp Rockford, Tl. 


Rivets 


Allmetal Screw 
Greene, New York 13, N. Y. 


Aluminum Co. of America, 2163L Gulf 


Bidg., Pittsburgh 19, Pa 


Anti-Corrosive Metal Products Co., Inc., 


Castleton on Hudson, N. Y. 
Blake & Johnson, Waterville 48, Conn 


Chase Brass & Copper Co., Dept. EM 1052, 


Waterbury 20, Conn 


Chicago Rivet & Machine Co., 9609 W. 


Jackson Blvd., Bellwood, Ill. 
du Pont de Nemours & C Inc.. E. I 


Explosives Dept., Wilmington 98, ‘Del. 
108 Willow Ave., 


Gries Reproducer Corp., 
New York 54, N. Y. 


The, 706 


South- 


Jenkintown 9, 


224 Union Ave., 


Products Co., Ine., 33 


Harper Co., H. M., 
Morton Grove, Ill 
Keystone Bolt & Nut Corp., 127 Cr 
New York 7, N. Y. : —_ 
Milford Rivet & Machine Co., The ‘ 
Bridgeport Ave., Miltord, Conn. ’ = 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Con: 
Russell, Burdsall & Ward Bolt and Nn 
Co., Port Chester, N. Y Ne 
South Chester Corp., 1409 Finance B 
Philadelphia 2, Pa Ide. 
Sterling Bolt Co., 4638 W. Lake, Ch 
44, Til ne 
United Screw and Bolt Corp., 
Til 


8204 Lehigh Ave., 


Chicago &, 


Screws—Cap and Set, Machine (H); Sei. 
Pupping (J) 


Aluminum Co. of America, 2163L G 
Bidg., Pittsburgh 19, Pa. Gas 
American Screw (¢ 
(J) 
Auti-Corrosive Metal Products Co., Ine, 
Castleton on Huuson, N. Y. (HM) : 
Blake & Johnson, Waterville 48, Conn. 


Bristol Co., 153 Bristol Kd., Waterbury 
2v, Conn. 


Central Screw Co., 3501 
Chicago 9, Lll. (HJ) 
Continental Screw Co., Dept. A, New Bed- 
ford Mass. (HJ) 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. (H 

Elco Tool & Screw Corp., 1916 Broadway, 
Rocktord, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, lll. (J 

Holo-Kronie Screw Corp The, Brook 
Street, Hartford 10, Conn, (H) 

Keystone Bolt & Nut Corp., 127 Chureh, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (HJ 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn 


Willimantic, Conn, 


Shields Ave., 


Varker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) 

Pheoll Mfg. Co., 5700 Roosevelt Rd, 
Chicago 50, lll. (HJ) 


Progressive Mfg. Co., 44 Norwood, Tor- 
ringtor Conn. (H) 

Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Set Scre " & Mtg. Co., 112 Main, Bartlett, 
lil. (H ) 

Shakeproof, Inc., 2501 N 
Chicago 39, Ill. (H) 
south Chester Corp., 1409 Finance Bldg., 
leiphia 2, Pa. (HJ) 
rd Pressed Steel Co., 

wn 9, Pa. (H) 

Star Stainless Screw Co 
Paterson 2, N. J. (HJ 

Sterling Bolt Co., 4638 W. Lake, Chicago 

44, Lil. (HJ) 
7 


Keeler Ave., 







Box 594, Jen- 


224 Union Ave., 


United-Carr Fastener Corp Cambridge 
42. Mass. (HJ 

United Screw and Bolt Corp., Chicago 8, 
Ill. (HJ 


Washers—I'lat (IX); Lock and Spring (L) 


Alimetal Screw Products Co., Im., 33 
Greene, New York 13. N. Y. (K) 

\nti-Corrosive Metal Products Co., Ine, 
Castleton on Hudson, N. Y. (L) 

Assuciated Spring Corp., Bristol, Conn 
(KL) 

Auburn Manufacturing Company, 308 Stack 
Middletown, Conn. (K) p 
Barnes Cr Wallace, Bristol, Conn, (KL 
barnes-Gibson-Kaymond WDiv., Associated 
Spring Corp., 40300 Plymouth Rd., Plym- 

outh, Mich. 

Beall Tool Div. of Hubbard & UCo., 160 
Shamrock St., East Alton, Ill (KL) 
B-G-Is Cook Piant Div Associated Spring 
Corp... Ann Arbor, Mich KL . “ 
Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, 4 mm. (IAL) , 
Dunbar Bros. Co. Div., Associated Spring 

Corp Bristol, Conn 

Eaton Mfg. Co., Reliance Div., 
Ohio (L) 

Garrett Co., Inc., George K. Tioga & D 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago i4, Hl. (KL) 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, lll. (Ll) 7 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. : 

Lamson & Sessions Co., 1981 W. 85th. 
Cleveland 2, Ohio (KL) , 

Mangross & Sons Co., F. N , Div., As- 
sociated Spring Co., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp.. 
341 E. Erie, Milwaukee _ Wis. (eh), 

National Lock Washer Co., Newark 5, N. d. 
(L) 9 

Ohio Div., Associated Spring Corp.,_ 1712 
East First St., Dayton, Ohio (KL) 

Palnut Co., 66 Cordier, Irvington 11, N. 
(L) 

Raymond Mfg. Co., Bis Sle 
Spring Corp., Corry a. (KL 
Reliance Div., Eaton Mfg. Co., Cleveland. 
Ohio (L) y 

Russell, Burdsall & _ Bolt and Nut 
Co., Port Chester, N. 1. 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Ill. (L) : 

South Chester Corp.. oH Finance Blde.. 
Philadelphia 2, Pa. (lu 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (L) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Til. W. 

Thompson-Bremer Mfg._ Co., A ual 
Hubbard, Chicago 22, Il, (KU) age 

United-Carr Fastener Corp., ©@ 

42, Mass, (L) 8, 

United Screw and Bolt Corp., Chicago 
Th. ‘ 

Wrought Washer Mfg. Co., 2200 8. Bay 
Milwaukee 7, Wis. (KL) 





Massillon, 


To communicate with any manufacturer whose name ae 
in this issue use READER INQUIRY FACILITY, page ° 
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Send in your specifications for 
a free sample and ask for new 
Arbor List of over 1500 sizes 


“CS” and “Y” 
ELECTRIC 
PRODUCTIMETERS 
The answer to all 
electric counting 
requirements 





ae 


Two Companion Counters . . . Two Sizes . . . 
Hi-Speed... Accurate ... Long Life...Totally Enclosed 


Speeds of 1000 counts per minute. Both counters give 

maximum readability. Design fits all mounting conditions 

+++ panel mounting or base mounting. Hardened steel 
working parts for long life and dependability. 


New type case for compactness, rigidity, and protec- 
tion against dust and moisture conditions. Operate accur- 
ately over wide current fluctuations. 


write for | DURANT MANUFACTURING Co. 


“New 1962 N. Buffum St. 162 Orange St#. 
Electrics” Milwaukee 1, Wis. Providence 3, R. 1, 
Bulletin Representatives in Principal Cities 


PRODUC TIMETERS 





CSET Count Everything } 


NOVEMBER 1952 


2035 W. Charleston St., Chicago 47, III. 





Precision is a foremost factor in the manufacture of paper tubing. 
That is why PRECISION Paper Tubes are constructed within 
minutely close tolerances, using only the finest materials. Rigid 
inspection and testing assure exacting adherence to specifications, 
as well as maximum insulation, moisture-resistant and heat- 
dissipation characteristics. Spiral winding and die-forming under 
pressure provide 15 to 20 percent greater strength. Available in 
kraft, fish paper, acetate or combination . . . any shape, length, 
ID or OD. You get extra quality in PRECISION Paper Tubes .. . 
at no extra cost. 








Plant No. 2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 


Pa as 


ae tee 





SIMPLEX MODEL C-20A CUTTER 
e For cutting insulated wires, cables and insulation 
materials. 
e Will cut many wires at one time. 
e Capacity up to 1” round, or 3” flat insulation or rib- 
bon stock. 
e Equipped with combination wire guide and safeguard. 
e High grade tool-steel shear blades always engaged. 
e Replaceable %4¢” shear blades can be re-ground to 
insure long life. 
e Sturdy construction for heavy duty. 
e Foot-pedal operated. 
e Overall size 314” x 10” x 6”. 
Ask for your copy of new Bulletin. 


Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SIMPLER Winhe STRIPPERS AND CUTTERS 
TOOLS -© BiES = STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
NE NN Sn NNER ERT TT, 
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1540 EAST FIRST STREET 











PORCELAIN 


IN ALL 


SHAPES 
AND 


SIZES 





me UNIVERSAL 











UNIVERSAL makes 


INSULATORS 





@ The Universal Insulators 
shown are samples of the 
special types made to meet 
exact design specifications. 
Typical advantages include 
high dielectric and physical 
strength, resistance to tem- 
perature changes, vibration 
and shock ... plus full 
protection against moisture, 
fumes, acids and corrosion. 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 






DA Ar «A LL SMT TTT 


Towel 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for 
ink as well. 


OWA 


TRACING 


OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








FELT 


American Felt Co., 


16 Glenville Rd., 
Glenville, Conn. 
Felters Co., The, 


210-EM South §&t., 
Boston 11, Mass. 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Il 


Western Felt W. a 4035-4117 Odgen Ave.,. 
Chicago 23, Ml. 


ree PHENOLIC. See Plastics, 


Lami- 
nated 


FIBRE, VULCANIZED. 
Rod, Tubing) 


American Stock Gear Div., 
Gear Co., Harvey, Illinois 


(Board, Sheet, 


Perfection 


Continental- -Diamond Fibre Co., Newark 
e 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co. -o Ene, §3 
_Murray, New York 7, N. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Taylor Fibre Co., Dept. EM-6, Norris- 
town, Pa. 

West Virginia Pul 


and Paper Co., 230 
Park Ave., New ; 


ork, N. Y. 
FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Radio Cores, Inc., 


9540 Tulley Ave., Oak 
Lawn, IIL 


FILTERS, RADIO INTERFERENCE 


a Corporation, 255 Grant, East New- 

ark, N. J 

Federal Teleph one and Radio Corp., 
F-216, 100 Kingsland Rd., 

Filtron Co., Inc., 
x - 


Dept. 
Clifton, N. J. 
Flushing, Long Isiana 


Generai Electric Co., 
Schenectady 5, N. 

ate & Ce., me., P. B.. 
nd. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


+ poperatus Sales Div., 


Indianapolis 6, 


FINISHES, PRODUCT. See Lacquer, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


Includes, Adapters, Ballasts, Compen- 
sators Control Units Starters and 
Transformers. For Resistors, see Re- 


sistors, Instrument & Radio: also Ca- 
pacitors 


3511 Water, Cuba 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, IIl. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, TL 

General Electric Co., Construction Materials 
Div., Bridgeport 2, Conn. 

Jefferson Electric Co., Beliwood, Ill. 

Kulka Electric ste Co., Dept. T, 30 South, 
Mt. Vernon, N 

Radionic Transformer Co., 411 So. San- 
gamon, teens T Ti. 

Rodale Mfg. Co., I mymens, 

— Electric Co., 4633 Ww. iis 50, 


Sprague Electric Co., 307 Marshall, North 


Adams, Mass. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Acme Electric Corp., 
N. Y 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. (Aluminum 

American Brass Co., Waterbury 88, Conn 

Chase Brass & Copper Co., Dept. EM 1052. 
Waterbury 20, 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 

7 & Son, Inc., Joseph T., Chicago. 


2163L Gulf 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Alden Products Co., 125 North Main 
Brockton 64, Mass. 

Rurndy Engineering Co., Inc., Norwalk, 
Conn 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Jefferson Electric Co., Bellwood. TMlinois 
Jones Div., Howard B., Cinch Mfg. Corp., 

Chicago ‘04, lm. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
——— Mfg. Co., H. B., Battle Creek, 

Mich. 
Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


FUSES 


ynty Engineering Co., Inc., Norwalk, 

onn. 

General LElectric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Tl. 

Royal Electric Co. Inc., Pawtucket. R. I 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 





GAGES, TEMPERATURE, PRES 
& VACUUM ome 
Bristol Co.. 153 Bristol Rd., Waterbury 
20, Conn 

Edison, Inc., Thomas A., 


Instrument Diy. 
51 Lakeside Ave., West Orange, N, i 
Electric Auto-Lite Co., Toledo i, Ohio 


General Electric oo. nx Apparatus Sales 
Div., Schenectady 5 
Minneapolis - a Regulator Ca, 


Brown Instrument Div., 4466 Wayy 
Ave., Philadelphia 44, Pa. 

Servomechanisms Inc., Post & Blowan 
Aves., Westbury, N. Y. 

Srees "Machine Co., F. J., 5996 Tobe 

Philadelphia 20, Pa. 

TAGiiabue Instrument Div., Weston Bile. 
trical Instrument Corp... “s Freling- 
huysen Ave., Newark 5, N. J 


GALVANOMETERS. See Instruments. 


GASKETS. 


Armstrong Cork Co., 9511 Arch, Lancaster, 
Pa., (Cork and Rubber Compositions) 
Asbestos Textile Div., Raybestos-Mgs- 

hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack, 
Middletown, 

Chase Brass & Capper Co., Dept. EM 1052, 
Waterbury 20, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div. 
1267 Elston Ave., Chicago 2, m 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave. 
Chicago 13, IL. 

Electro Tee Corp., No. Hackensack, N. ] 


(Plated) 
Felt Products Mfg. Co., 1536 Carmpd 
Palmyra, N. Y. 


Ave., Chicago 7, Ill. 

Garlock Packing Co., 

Johns omni, Box 290, New York 16, 
N. . 

Lavelle Rubber O-. 424 N. Wood &, 
Chicago 22, 

Metal Textile a. Roselle, New Jerse 
(Electronic Shielding) 

Minnesota Rubber & Gasket Co., = 
Wooddale Ave.. St. Louis Park, Mi 


neapolis 16, Minn. 

U. S. Rubber Co.. Rockefeller Conte. 
New York 20. N. ¥ 

U. S. Gasket Co.. 617 N. 10th, Camda 
N. J. 

GEARMOTORS, See Motors. 


GEARS and PINIONS 


Amerie Stock Gear Div., Perfection Gew 
Harvey, Illinois 

anaid Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmel. 
Rockford, Tl. 

Continental-Diamond Fibre Co., Newar 
19, Del. 

Gear Specialties, 2635 W. Medill Am, 
Chicago 47, 11. 

Gries Reproducer cme 108 Willow Are. 
New York 54, N (Die Cast) 

Moraine Products Div. of General Moters. 


Dayton, Ohio 
Ohio Gear Co., 1358 E. 179, Cleveland 10, 
Ohio 


Radio Cores. Inc.. Dept. EM 852 8, 954 
Tulley Ave. Oak Tawn. Til 


Rynel Corp., 301 Miller St., Sterling, Ml 
Shakeproof, in 2501 N. Keeler Ave 
Chicago 39, 


United sate Graphite Co., 1621 Holland 
Saginaw, ¢ 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave, 


Pittsburgh 22, Pa 
Winzeler Mfg. Tool Co., 1716 Wet 


& 
Arcade Pl, Chicago 12, Ill. 


GENERATORS. See Motors. 


GERMANIUM DIODES. 
See Rectifiers Dry Metallic. 


GLASS-BONDED MICA 

Continental-Diamond Fibre Co., News 
13, Delaware 

General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Mycalex Corporation of America, 30 
feller Plaza, New York 20, N. Y. 


CLAss- FIBER, YARNS, CLOTH ant 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stunakoff Ceramic & Mfg. Co., Latrobe 
Pa. 


GLASS, TECHNICAL 

Corning Glass Works, Dept. EM-11, Corn- 
ing. N. ¥ 

Dearborn Glass Co., 
8, Ti. 


Hermaseal Co., Inc., Elkhart 15, Ind. 
(Tubes). 


2400 W. 21st, Chicage 


K Glass, Inc., Swissvale, Pa. ; 
Marrro Mfe Co., 2909 So. Halsted, Ch! 
cago 8, Til. 


GOLD, ROLLED (Plate and Wire) . 
Baker & Co., Inc., 113 Astor, Newark 
J 


anes Plate Div., Metals & Cue 
Corp., 411 Forest, Attleboro, Mass, 
Handy . oe. 82 Fulton, New 
g 
mens Seamless Wire Co., Inc, 7% 
Fidy. Providence 5, 
Makepeace Co., D. E., 


2. . 
‘Attleboro 89, Mase. 
Mt. 371 Elm, Hartford 1. 


a Co., 
onn. 5 
Wilson Co., The H. A., 105 Chestnut St 
Newark 5, N. J. 
; _i se ee 


To communicate with any manufacturer whose name . os 
in this issue use READER INQUIRY FACILITY, page 
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EXPLOSION PROOF 
TYPE X5 


Cuyahoga 
Makes 
‘em All! 










- 





7) 





















THE new Skinner X5 
Solenoid Valve is basi- 
cally the same as the 

widely accepted and tested 
V5, but modified to a construction 
that is Underwriters’ approved for 
Class |, Group D hazardous loca- 
tions. Small size and lightweight 
features are retained, and the X5 
is low in price because of the many 
parts which are interchangeable 
with other Skinner valves. Rating is 
10 watts max.; soft, spring loaded 















seals prevent leakage; internal parts 
are stainless steel; wide variety of port 
locations in 14” and 14” size; most types 
available for metering; for AC or DC in a wide range of voltages and 
frequencies; can be mounted in any position; supplied as two-way 
normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 









i A, fh 


—— fm (WNNIINL 








Contact your Cuyahoga representative =o 2 
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jp SKINNER ELECTRIC VALVE DIVA 
. w(72 A H iE A § PR | i F "Cs | " ‘THE SKINNER CHUCK COMPANY | 
o SUBSIDIARY OF THE BARIUM STEEL CORP. | 130 Belden Ave., Norwalk, Conn. 
% 10234 BEREA ROAD 7 CLEVELAND 2, OHIO 
., 
rt, 
a, P 
' Spec? DAVOHMS 
nL 
; The Complete, Superior Line 
" p ° t ey ae aL d) 
| |RESISCOPS Aas 
Made Only By ONS 
ELECTRONIC SPECIALISTS FOR MORE THAN A GENERATION 
un : 
van 1) 
‘» 4 i. 
a | 
AE . ae SCREWS 
a a | 
ta | = 7? WASHERS 
m- is 8 e 
- ie x 2 L 
i 
" 7 © Accuracies to .05% e Hermetically Sealed ~ aS ¢ ee STAINLESS a8 
» . . Types “i SZ NAVAL BRONZE STEEL BRASS 
All Temperature Co- e¢ Manufactured to cs 
a a efficients Famous Daven Stand- & ALUMINUM MONEL) EVERDUR 
| BAI Types of Mouse EXCELLENT DE Nee ata 
a a. ings LIVERIES Z me) lon’ Ts ‘ rn | 
ms fi A /} 
a ; Write for detailed bulletin : \_ 
Bt. LT a? 


Tala ENS eh CATALOG ON REQUEST 
176 Central Avenue @ Newark 4, N. J. 127 CHURCH ST. NEW YORK 7, N. Y. 
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Designed by Bureau 
of Ships, with 4 to 20 
copper alloy studs. 
Body in 4 plastics and 
2 colors. Slotted brass 
nuts and stud con- 
nectors supplied. 

For easier, better 
wiring work use Kulka 
terminal blocks— 
they’re ‘tops’. 

Write Dept. 105 
for Data 


We “TOPS” ae ee 


STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 







* TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! S 





Built for application wherever space limitations, 
long life, fast heat and high efficiency are factors 
in design. 


Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 
appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE STILL-MAN COMPANY 


429 East 164th Street, New York 56, N.Y 

















GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Dow Corning Corp Dept 
land, Mich, (Silicone) 
Neorma-Hotmann Bearing Corp., 

Conn 


AE-23, Mid- 


Stamford, 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J 
Walker Co., George, 118 Amsterdam Ave. 
Passaic, N. J 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass 

Belden Mfg. Co., 4633 W. Varn Buren, 
Chicago 44, Ill 

Cornish Wire Co., Rutland, Vermont 

Electric Auto-Lite Co., Port Huron. Mich 


Essex Wire Corp., Fort Wayne 6, Ind 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Koiled Kords, Inc., Box K, New Haven 
14, Con 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co., 


Fos 


10221 Mich 


igan Ave., Dearborn, Mich. 
Runzel Cord & Wire Co., 4723-31 Mont 
rose Ave., Chicago 41, Ml 
United Manufacturing & Service Co., 407 
S. Sixth St., Milwaukee 4, Wis. 
Wheeler Insulated Wire Co., Inc., The 
1102 East Aurora, Waterbury 20, Conn 
Whitney Blake Co., New Haven 14, Conn 
Wire Stripper Co., 1725 Eastham Ave 
East Cleveland 12. Ohio 


HEADPHONES and HEADSETS 
Automatic Electric Sales Corp., 
Van Buren, Chicago 11, IL 
Brush Development Co., 3405 Perkins Ave 

Cleveland 14, Ohio 
Telex, Electric-Acoustie Div., 
St. Paul 1, Minn. 


1033 W 


Dept. 5-B 


HEATING ELEMENTS and UNITS 
Acra Industrial Electric Co., 9905 Pacific 
Ave., Franklin Pk., Ill. 
Carborundum Co., Globar Div., 
EM 87-113, Niagara Falls, N. Y. 
Driver Co., Wilbur B., 150 Riverside 


Dept 


Ave., Newark 4, N. J. 
Ferro Electric Products, Inc., Sub. of 


Ferro Corp., Kirkland, Ill 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y¥ 

Master Appliance Mfg. Co 
Ontario. Racine, Wis. 

Regan Engineering Corp., 3800-22 No 
Hubbard St., Milwaukee 12. Wis. 

Sta-Warm Electric Co., 565 N. Chestnut 
Ravenna, Ohio 

Still-Man Co., The, 429 E. 164th St.. New 
York 56, N.Y. 

Syntron Co.. Homer City. Pa 

Tuttle & Kift Inc., 1823 N. Monitor Ave 


Fourth & 


Chicago 39, Til 
Vulean Electric Co., Danvers 2. Mass 
Watlow Electric Mfg. Co., 1330 N. 23rd 


St. Louis 6. Mo 
Westinghouse Electric 
St.. Meadville. Pa 


Corp., 160 Mercer 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A, S. 70th. 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5. N. Y. 

Radio Receptor Co.. Inc., 251 W. 19th St 
New York 14, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 


Westinghouse Electric Corp Gateway 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden St., Philadelphia 23. Pa 

Graphite Metallizing Corp.. 1059 Nep- 
perhan Ave., Yonkers 3. N. Y. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza. New York 20, N. Y. (Glass- 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Tl. 

Triple ‘‘M’’ FElectronents Div.. Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, Tl. 


IMMERSION HEATER UNITS. 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing: Waxes 
and Compounds. 


See 


INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers. 


INDUCTION HEATING. See 


High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICA 
URING and TESTING L MEAS. 
Ac me hectrle Corp., 3511 Water, Cuba, 


Assembly 
Chagrin 
Associated 
mont 


Products 
Falls 4, 
Kesearch, 
Chicago 18, 


Inc., Main 
Ohio. at Bell, 


Inc., 3794 W 
lL. - Bel- 


Bristol Co., 153 Bristol Ed., Ww 
20. Conn aterbury 
Burlington Instrument Co., Dept, p. 
Kuriington, lowa : D 1, 
DeJur Amsco Corp., Dept. EM-10, 45-0) 


Northern Blvd., Long Island City 1, N.Y 


Edin o.. Dept. A, 207 Main, Worcester 
8. Mass 
Electric Auto-Lite Co., Toledo 1, Ohio 


Federal Telephone and Radio Corp, 
F-216, 100 Kingsland Kd., Clifton 5 

Ferranti Electric. Inc., 30 Rockefei 
Plaza, New York 20, N. Y. ae 

Freed Transformer Co., Inc., 1730 B 
Wetrfeld. Brooklyn (Ridgewood) 97 

General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y. 

Holtzer Cabot Div. of National Pneumatic 


Co., Inc., Boston 19, Mass. 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Il ’ 
Radio Corporation of America, § 
IR41, Harrison, N ection 


Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, TIL 

Supreme, Inc., Greenwood, Miss 

Triplett Electrical Instrument Co., Bluff. 
ton, Ohio 


Waterman Products Co., Inc., Phila 25, 
Pa. (Oscilloscope) 
Westinghouse Electric Corp., Gateway 


Center. Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J, 


INSTRUMENTS, ELECTRONIC. (See also 
Oscilloscopes) 

Berkeley 
Ave., 
Timer) 

Brush Development 
Ave., Cleveland 14. 

Edin Co., Dept. A, 
8, Mass. 

Federal Telephone and Radio Corp., Dept. 

F-216, 100 Kingsland Rd., Clifton, N. J, 

General Co., Electrons Div., 

Schenectady, N. Y 


General Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass 

Servo Corporation of America, New Hyde 
Park. N. Y. 

Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, Tl. 

Thompson Products, Inc., Electronics Div., 
2269 Ashland Rd., Cleveland 3, Ohio 
Triplett Electrical Instrument Co., Bluf- 

ton. Ohio 
Weston Electrical Instrument Co., 598 
Frelinghuysen Ave., Newark 5, N. J 


Scientific 


Corp., 
Richmond, 


2200 Wright 
Calif. 


(Counter & 
Co., 3405 Perkins 
Ohio 
207 Main, Worcester 


Electric 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 3511 Water, Cuba, 
a 

Bristol Co., 153 Bristol Rd., Waterbury 
20. Conn. 


Brush Development Co., Dept. EM-7, 3405 
Perkins Ave.. Cleveland 14. Ohio. 

DeJur Amsco Corp., Dept. EM-10, 45-01 
Northern Blvd., Long Island City 1, N.Y 


Edin Co., Dept. A, 207 Main, Worcester 
8. Mass. 

Electro Products Laboratories 4501-MU 
Ravenswood Ave., Chicago 40. Til. 
Freed Instruments Co., Inc., 1730B Welr- 
field, Brooklyn (Esidgewood) 27, N. Y. 


General Electric Co., Apparatus Sales Div.. 
Schenectady 5. N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp.. 614 Frelinghuy- 
sen Ave., Newark 5. N. J 

Westinghouse Electric 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics, Molding and Extrusion 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fouts 

Tubing and Sleeving, Extruded Pied 

Varnishes, Compounds and Resins, 10- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 


Bakelite Co.. A Division_of Union Car- 
bide & Carbon Corp. pet 50-2. 30 
FE. 42 St.. New Yor ._N. . 

Dow Corning Corp., Dept. AE-23, Midland. 
Mich. (Silicone) I 

du Pont de Nemours & Co., Inc., E. P. 
Rubber Chemicals Div. F-4, Wilming 
ton 98, Del. 

Eastman Kodak Co., 


Corp.. Gateway 


Rochester 4, N. Y. 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY F 


ACILITY, page 249. 
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HERMETICALLY- 
SEALED 
for positive proof against 


® COLD and HEAT 
(from —100°F. to +250°F.) 


* Moisture ® Corrosion 
* Dirt © Oil ¢ Ice Jamming 


Here's a dependable limit 
switch that provides true En- 
tironment-Free performance. 

‘ith operating parts fully 
sealed in an inert gas, this 
switch will not freeze or jam. 
It is impervious to moisture, 
oil, dirt, tampering and mis- 
adjustment. 


Accuracy with Long-Life 


Rigid tests by users have 
Proved that Electro-Snap 


4218-30 WEST LAKE ST., CHICAGO 24, ILLINOIS AC Outlets 


NOVEMBER 1952 


BAKER CONTACTS 


OF PLATINUM, PALLADIUM AND SILVER | 


Dre ccmo-suar SWITCH & MFG. CO. Sealer rent Bee sini AP BF 
359 


Our line of contacts contains rivets, studs, 
screws, steel-back and solder-back buttons, 
washers, discs, rods, rings and special shapes. 
We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


BAKER & CO... INC. 


113 ASTOR STREET NEWARK, N. J. 





IDEA FOR DESIGN ENGINEERS: 


At last—a DETACHABLE Line Cord that eliminates: trail- 
ing cords on your products as they go down the line 


-just pop a simple terminal socket into a 34” hole on 
your equipment, solder AC connections to terminal 
socket just as with your other inside soldering. Elimi- 
nates all special planning, training, grommets, Under- 
writer’s knots, etc. Assembly works out cheaper than 
permanent cords 






Any-length cord, 
molded and Alden- 
anchored so plugs 
can be pulled out 
by grasping cord 


Socket fits %” hole 
Simply push in. Gen- 
erous solder tabs. 


Thus . . . when your equipment reaches the end of your 
production line, simply plug in the beautiful color-matching 
Detachable Line Cord, that gives your user a choice of just- 
right length, and adds the final touch of Quality and Con- 





Switches last longer—while venience that hallmarks your product as deluxe. 
retaining complete accu- a 

racy and reliability of oper- ELIMINATE THIS: %y J 
ation... both electrically and ~ & p 






mechanically. They are avail- aa p 

able with mountings and Taking appli- 
actuators to fit them toa . co cupinee o00 
see dldignl SEND FOR LABORATORY WORK KIT GIVING YOUR MODEL 
Whatever your use for pre- SHOP CORDIZING ELEMENTS FOR A VARIETY OF RE- 
cision switches, get the facts QUIREMENTS. KIT +16, PRICE $1.00. 

on the ELECTRO-SNAP Line. 
Write for free Basic Switch 
and Catalog. 


reach outlet 






125 N. MAIN ST., BROCKTON 64, MASS. 
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SERVICE 


TO USERS OF COMPRESSION 


MOLDED 
22 eens 


KUHN & JACOB pee oe mde is 
SLL Pie kadicaaneaiel 


——————— — 





Facts and Photos to help you 
select a reliable source of 
Custom Molded Plastics 


Take a look at the complete picture of K & J 
service from engineering and mold making 
to molding and finishing. You'll find us a 
wholly integrated 
of outside sources, 
factor which 


organization, independent 


except for materials—a 
contributes to custom molded 
plastics at low cost. You have the call on our 
skill, experience and facilities which help you 
get maximum value from every dollar in- 
vested. We'll be glad to show you how K & J 
service works to your advantage. Consult one 
of our representatives or write us direct. 


Write for Booklet on your letterhead 


S. C. Uliman, 55 W. 42nd St., New York, N. Y. 
Phone: PEnn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Phone: Bridgeport 7-4293 


2 Wm. A. Chalverus, 
Carson Road 
Princeton, N. J. 


Kuhn & Jacob 


ree 1975 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 
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General Electric Co., Construction Mate- 


rials Div., Bridgeport 2, Conn. 


Goodrich Chemical Co., B. F.. Dept. 
GG-11, Rose Bldg, Cleveland 15, Ohio 
Sprague Electric Co., 307 Marshall, Nortu 


Adams, Mass. 


U._8. Rubber Co., Rockefeller Center, New 


York 20, N. Y. 


IRONS, 


SOLDERING. See 
Irons. 


ISOLATORS, VIBRATION & SHOCK 


See Mountings, Rubber & Synthetic 


JEWEL, 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 


Auburn Button Works, Inc., 24 McMaster, 
Auburn, N F 


Chicago Molded Products Corp., 1024 N. 


Kolmar aAve., Chicagu 51, Ill 
Davies Molding Co., 
Wells, Chicago 10, IIL. 
Dimco-Gray Co., 210 E. 6th, Dayton 2 
Ohio 
Garfield Mfg. Co., Garfield, N. J. 
General American Transportation Corp 


Plastics Div., 135 S. La Salle, Chicago 


90, Til 


Kurz-Kasch, Inc., 1419 S. Broadway, Day- 


ton 1, Ohio 


Midwest Molding & Mfg. Co., 4630 W. 


Fullerton Ave., Chicago 39, Ill 


Raytheon Mfg. Co.. Equipment Sales Div., 


Dept. 6270-KEM, Waltham 54, Mass. 
Richardson Co., : 
nl 





Rogan Brothers, 8027 N. Monticello Ave., 


Skokie, Ill 


Sinko Mfg. & Tool Co., 3137 W. Grand 


Ave., Chicago 22, Ill 


LABELING and GLUING MACHINES 


Potdevin Machine Co., 1278—38th, Brook- 


lyn 19, N. Y. 


LACQUER, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Aluminum Co. of America, 1981-L Gulf 


Bldg.. Pittsburgh 19. Pa. 
Bakelite Co A Division of Union Car- 


bide & Carbon Corp., Dept. EO-20, 30 


E. 42 St., New York 17, N. Y. 
Dow Corning Corp.. Midland, Mich.. Dept. 
AE-23 (Silicone Resins & Varnishes) 


du Pont de Nemours & Co., E. 1., Fin- 


ishes Dept., Wilmington 98, Del. 


aeend  anareaes Finishes Co., Wauke- 

gan, Ill. 

Mastenel Electric Coil Ce., Columbus 16, 
o 

Sherwin-Williams Co., Industrial Div., 


Cleveland 1. Ohio 


LAMINATED METALS, PRECIOUS and 


BASE (Sheet, Tube and Wire) 
aot & Co., Inc., 113 Astor, Newark 5 


General Plate Div., 
Corp., 411 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York 
338, N. ¥. 


Improved Seamless Wire Co., Inc., 775 


Eddy, Providence 5, Rhode Island 
Makepeace Co., D. E.,. Attleboro 89, Mass 


Wilson Co., The H. A., 105 Chestnut St., 


Newark 5, N. J 
LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Thomas & Skinner Steel Products Co., 


1128 E. 23rd, Indianapolis 5, Ind. 
LAMPS, FLUORESCENT 


General Flectric Co.. Div. 146-EM-8, Nela 


Park, Cleveland 12, Ohio 
Westinghouse Electric Corp 


Pittsburgh 22, Pa 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Div. 166-EM-8&. Nela 


Park. Cleveland 12, Ohio 

Westinghouse Electric Corp 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Div. 1466-EM-8, Nela 


Park, Cleveland 12, Ohio 

Westinghouse Electric Corp.. 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indi 
cator) 


General Electric Co., Div. 166-EM-8, Nela 


Park, Cleveland 12, Ohio 


Herzog Miniature Lamp Works, Inc., 12-23 
Jackson Ave., Long Island City 1. N. ¥ 
Gateway 


Westinghouse Electric Corp. 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 11th, St. Louis 6, 


Mo. 


LENSES, PRESSED GLASS 


Corning Glass Works, Dept. EM-11, Corn- 


ing, N. Y. 
Kopp Glass, Inc., Swissdale, Pa. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain, 


Conn. 


Soldering 


LIGHT ASSEMBLIES. See 


Harry, 1428 N. 


2799 Lake Melrose Park, 


Metals and Controle 


Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 


Gateway 


Gateway 





LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Map 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electrie (, 
103 Hawthorn, Hartford 6, Conn, : 

Cannon Electric Development Co., 
aa 3209 Humboldt, Los Angeles 
Calif. ? 

Dial Light Co. of America, 42-60 Stewan 
Ave., Brooklyn 37, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard gt, 
Chicago 22, Ill, 

General Electric Ce., Div., 166-EM-19, 
Nela Park, Cleveland 12, Ohio 

Hetherington, Inc., Sharon Hill, Pa, 

Johnson Co., E. F., 206 Second Aye, 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N.Y. 

Rodale Mfg. Co., Inc., Emmaus, Pg, 

Square D Co., 4041 N. Richards, My. 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUDSPEAKERS 


Radio Corporation of America, Sectios 
IR41, Harrison, N. J 


LUBRICATORS, OIL and GREASE 


Acheson Colloids Co., Port Huron, Mich 


(Colloidal Graphite) 

Eynon-Dakin Co., 1947 W. Bethune, De 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 8. Kilbun 
Ave., Chicago 23, Tl. 

Hannifin Corp., 1149 8S. Kilbourn Ave, 
Chicago 24, NL 

Madison-Kipp Corp., 214 Waubess, Mad. 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 2106 Pas- 
ton, Harrisburg. Pa. 

American Brass Co., Waterbury 88, Com 
Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., 
Conn. 

Cambridge Thermionic Corp., 453 Concer 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., 57% 
Mariemont Ave., Cincinnati 27, Ohie 
International Resistance Co., 409 N. Broad 


Philadelphia 8, Pa. 

Johnson Co., E. F., 206 Second Are. 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp. 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cp 
cinnati 2, Ohio 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. Y. (Giss- 
bonded Mica) 

Patton-MacGuyer Co., Chapman 8t. @ 
Virginia Ave., Providence 5, R. L 
Rajah Co., 53 Locust Ave., Bloomfield 

N 


Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 89, Tl. 

ea Mfg. Co., H. B., Battle Creek. 
Mich 

Soreng Mfg. Corp., Dept. M-30, 9553 
Soreng Ave., Schiller Park, IL 

Thomas & Betts Co., Inc., 28 Butle. 
Elizabeth 1. N. J. 

Thompson-Bremer Mfg. Co., 1640 W. Hub 
bard, Chicago 22, IIl. 


MACHINES. See specific headings. 


Balancing; Coil Winding: Die Casting; 
Drafting: Engraving: Labeling & Glue 
ing; Marking; Microfilm; Molding; 
Print: Rivet Setting: Screw Driving) 
Strippers, Wire; Wire and Mes 
Forming. 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 Tom 
Ave., Paterson 3, N. J 


Magnetic Amplifiers, Inc., 11-54 44th 
Drive. Long Island City 1. N. ¥ 
Magnetics. Inc., F. Butler. Pa 


Vickers Electric Div., Vickers, Ine., St 


Louis 13, Mo. 


MAGNETIC BRAKES. See Brakes, Mas 


netic 


MAGNETIC MATERIALS. See Sted 
Electrical: Magnets, Permanent; Mas 
netic Recorder components; Powd 
Metal Products. 


MAGNETIC RECORDER COMPONENTS 


Brush Development Co., 3405 Perkins Ave. 
Dept. EM7, Cleveland 14. Ohio. (Tape 
Wire, Heads, Dises & Drums) 

Driver Co., Wilbur B 50 Events Ave. 
Newark 4, N. J. (Wire 

Minnesota Mining & Mfg. Co.. St. Paul 
Minn. (Tape) : 

Shure Brothers, Inc., 225 W. Huron, Chi 
cago 10, Ill. (Heads) 


MAGNETIC TOOL HOLDERS & BITS 
Magna Driver Corp., 779 Washington. 
Buffalo 3, N. Y. 


MAGNETS, PERMANENT 


m 
Arnold Engineering Co., Marengo, 
Carboloy Department of General = 
Company, 11109 E. 8 Mile Ave.. 
Mich. 
General Magnetic Comp. g a 10007 
Erwin Ave., Detroi . 
Radio Cores, ine.. Dept. Eat, 852 s, 9540 
Tulle ve., L 
themes’ & Skinner Steel Products Cs.. 
1129 E. 23rd, Indianapolis 5. , 


To communicate with any manufacturer whose name a— 
in this issue use READER INQUIRY FACILITY, page 249. 
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FINNED 
STRIP 
00 Impedance ranges 
unit shown, 6 to 300 
ohms. 120° rotation. 
b * 
» For blower type electric unit heaters, as oven or space Al ae 
. . iSO in larger qual anda 
heaters in dryers, pump rooms, switch towers, etc. s = : 
n triple units, 2¥2 watt 
., Stock sizes from 1012” (500 watts) to 42%” (3250 6 to 2000 ohms. 
5. watts) overall. > * Clarostat L- and T-pads are standard 
. se Also output attenuator, equipment in sound systems. Latest de- 
teel sheath and fins are rust-resisting. : , oe Saas ; : 
as Stee 8 10 watt, 6 to 600 ohms. sign of midget L-pad here illustrated 
For use where sheath temperature will not exceed * (1% times actual size). Single unit with 
> 750° F. Unit shown measures two separate windings, for maintaining 
h Vulcan also makes strip heaters in a large number of stock 1¥%e"” dia. x 9/16” d. constant impedance. Designed primarily 
” sizes =e both steel sheath for tomperetures up to 750° F Metal dust cap. not for drive-in theatres. *Bulletin 102 on 
and high temperature sheath for sheath temperatures up howr i i 2 
00 1200" F Mon. shown. request. Submit your requirements. 
6 
) 
m VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 
D.. ra 
. eet ee “oo ama Electric U7, 
older Pots an ue Pots. Electri ding | |S A 
Z s ric Branding Irons rs Z| 
st. 
& ESV ate UT a a 
sd. 
re. ae . 
ek, 
555 
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MACHINE 
SCREW NUTS 


FIT AND LOOK BETTER 
IN COMPLETED 















ASSEMBLIES 
fag 
Stee! 
ag 
jered 
NTs ~ Im d tai WAL 
prove product appearance, join parts faster, poitio $ 
= Ametron Recording Counter use Pheoll hexagon, square, and special ma- PELL pRrovuct es 
: i = 7 chine screw nuts. Made in steel or brass, they 
a Consists of two basic electrical circuits, both ese tanned shale fer save, Gght a. Faces t 
- normally open. Momentary closure of the are held to accurate dimensions and meet 
u Counting circuit advances indexing device one tigid inspection requirements. 
Chi- step, Momentary closure of print circuit causes Standard listed sizes of hexagon and square, 
unit to print accumulated count. Automatic eas steel and brass machine screw nuts are carried 
Ts reset to zero available if desired. A wide va- STANDARD nit coatheeaht nak edie ae aa 
gto. riety of timing mechanism available as standard OF double countersunk are stock items. Machine 
equipment. This unit may also be furnished to ACCURACY screw nuts in different metals made to order. 
record elapsed time in these increments: 1/10 U Semi-finished hexagon steel and brass nuts 
minute, 1/100 minute, 1 second and 1/10 SINCE _ tock am. , 7 : 
alt, second. Counting unit may also be equipped — mane reer 
10007 for direct drive from a rotating shaft to count , 


SCREWS 
BOLTS 


954 revolutions in units of one tenth. 
Cs.. Write for circular SC 22 


— STREETER-AMET COMPA NY ~ MANUFACTURING COMPANY \\ 


4101 RAVENSWOOD ‘AVENUE e CHICAGO 13, ILLINOIS be 
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ry Screws” 


” 180 inch-pound 


- 


180 inch-pounds applied to thi 
end broke shaft, while gear 
locked to shaft with Tree arr: 

Set Screws still held 
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ZENITH ORDERS Nearly a 
MILLION “NU-CUPS” for TV sets 
after making this severe test: 


This order is typical of the enthusiasm for the 
latest ‘‘Setko”’ innovation, ‘‘Nu-Cup” Set Screws. 
As the diagram demonstrates, the ‘‘Nu-Cup”’ 
design of cup point makes possible greatly in- 
creased holding power with the same amount of 
setting torque. Use of the ‘‘Nu-Cup”’ is especially 
recommended where shaft is soft ...or is small 
in relation to contact arc of screw cup. The 
“‘Nu-Cup” design is available—in Stock—in § 
Slotted Headless and Slabbed Head Type Set 
Screws ONLY. 


*Pat. Pending 


FREE 


New Catalog— 
giving full de- 
tails on Setko, 
Zip-Grip* and 
Nu-Cup 






& h4ifg. Co. 





ee 


We specialize in Solving Puzzling Set Screw Problems 





Tilting Type 


TILTING TYPE MERCURY SWITCHES 
The original method consisting of a simple tilting 
movement for opening and closing the circuit is still 
largely the basis of operation in most mercury switch 
applications. 


Figure 9-51 (illustrated—one of the most popular 
types) is a mercury to mercury contact switch. One 
electrode terminates in a pool of mercury within a 
cup of high temperature refractory material. The 
other electrode is submerged in the main body of 
mercury, and as the switch 1s tipped, these two 
pools of mercury join and close the circuit. Even 
when operated very slowly, the contact opens or 
closes with a positive and instantaneous action as 
the mercury joins or divides. The electric arc is con- 
fined to the lip of the high temperature refractory 
cup, so that no deterioration can occur. 


Further information sent upon request. 


THE MERCOID CORPORATION © 4217 BELMONT AVE. ¢ CHICAGO, ILL. 


eeeeen*?eeveeeneee GCersreeeeeeeeeeeeeeeeeeeee eee © 


Set Screws. 112 Main St. Bartlett, Ill. (Chicago suburb) 


c#eeeweeeeeeeeeeeeee® 


MERCURY 
dale Bechtel 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 
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a 
MOTORS 





Miniature Timing Motors, Geared 


Subfraction. al, Under 1/20 Hp. 


Fractions il, 1/20, 3% Hp. 


Integral, 1 to 7K Hp. 


_ Integral, Over 7 7% Hp. 


Gearmotors 


Generators 





Low Voltages (Under 110) 
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937A, S. 70th, 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, is 
(KLMNOUQRTUVW) 
Allis Co., The Louis, Milwaukee 7, Wisc. 
(KNQ) 
Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Co)man Co., Rockford, Ill. 
(BCEYZ) 
Belgian Electric Sales Corporation, 1 East 
53rd, New York 22, N. Y. (K-N) 
Bodine Electric Co. “9256 w Ohio. Chi- 


cago 12, Ill. (ABCDE FGHJQRSTYZ&) 
Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J. (FGJKL- 


MNOPUVW) 
Brown Boveri Corp., 19 Rector, New York 
6, N. Y. (KN) 
Cramer Co., Inc., The R. W., Box 8, Cen- 
terbrook, Conn. (A) 
Crocker- Wheeler Div., 
NOPQRUVW) 
Cyclohm Motor Corp., Div 


(ABEQTUVY) 
Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 


Doerr Electric Corp., Cedarburg, Wis. 
(FGEKL) 


Eastern Air Devices, Inc., 
Brooklyn 17, N. Y, (ABEFJQTU) 


Electric Auto-Lite Co., Toledo 1, Ohio 


(GZ) 
Electric Motor Corp.. Div. of Howard In- 


dustries, Inc., Dept. EM-9, Racine, Wis, 


(BCDFGHQRYZ&) 
Electric Specialty Co., 171 
Stamford, Conn. 
(FGIKLMNOPUVWYZ) 


Electro-Dynamic, Div. of General Dynamics 


Corp., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., 
609 W Lake, Chicago 10, Ill. 

UVXx) 
Elliott Company, Dept. EM, Jeannette, Pa. 
(KLNOPQRUVW) 


Emerson Electric Mfg. Co., St. Louis 21, 


Mo. (FGJKLMOR) 
fairbanks-Morse & Co., 
Ave., Chicago 5, Ill. (FKLNOPQUVWY) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 
Ford Instrument Co., 
Ave., Long Island City, N. Y. 
(Servo) 
General Electric Co.. 
Schenectady 5 


(FYU) 


(BCDEFGHIKLMNOPQRSTUVWYZ&) 
General Industries Co., Dept. M-11, Elyria, 


Ohio (BQYZ) 


Hagen Mfg. Co., Inc., Sub. of Eagle Signal 


Corp., Moline, Ill. (ABCDE) 
Hansen Mfg. Co., Inc., 
(ABCEVXYZ) 
Haydon Co., 
terbury 20, Conn. (CXZ) 
Haydon Mfg. Co., Inc., 2°34 
rington, Conn. (ABCYZ) 
Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


MATERIALS HANDLING EQUIPMENT 
Continental-Diamond Fibre Co., 

13, Del. 
National 


Callowhill St., Philadelphia 23, Pa. 


Robbins & Myers, Inc., Crane & Hoist Div., 


Springfield 99, Ohio. 
MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. 


Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 


nated Metal; Platinum; Silver. 


METALS, PRE-PLATED. See Pre-plated 


Metals. 
METALS, RARE 


fansteel Metallurgical Corp., North Chi- 
cago, 
ae & Co., Inc., P. R., Indianapolis 
d 


Ind. 
Wilson Co., The H. A., 
Newark 5, N, J. 


METERS. See Instruments 


MICA, GLASS-BONDED. See Glass 
Bonded Mica. 

MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings 
Segements, Washers, etc.) 

Brand & Co., Inc., 
North Valley, Willimantic, Conn. 

Continental-Diamond Fibre Co., 
13, Del. 


Ampere, N. J. (KL- 


of Howard In- 
dustries, Inc., Dept. EM-9, Racine, Wis, 


585 Dean St., 


South St., 


Inc., 
(BCD- 


600 S. Michigan 


31-10 Thompson 


Apparatus Div., 


Princeton 3, Ind. 
A. W. 234 North Elm, Wa- 


Elm, Tor- 


Newark 
Metal Edge Box Co., 1212 


See Laminated 


105 Chestnut S8t., 


William, Dept. EM-11, 
Newark 


Holtzer-Cabot. Div. of National P; umatie 
Co., Ine., Boston 19, Mass. - 
(BC EFGJQRU VZ) 
Hoover Co., Kingston Conley Diy,, 11) 
Brook Ave., N. Plainfield, N. al (FK) 
Howard Industries, Inc., Dept. EM-9, Re. 
cine, Wis. (ABCDEFGHQRTUVYZ) 
Howell Electrics Motors Co., Howell Mich 
(FKNQ) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRZ) 

Marco Industries, Inc., Depew, N. Y, 
(BCFHY) 

Master Appliance Mfg. Co.. Fourth & Op. 
tario, Racine, Wis. (CDGH) 

Master Electric Co.. Dayton 1, Ohio 
(FGIKLMNOPQRTT VWZ) 

Motoresearch Co., 1600 Junction Ave, Re 
cine, Wis. (BQY) 

Ohio Gear Co.. 1358 E. 179th, Cleveland 
10, Ohio (Q) 

Packard Electric Div., General Motor 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 


(FGKLN) 

Pesco Products Div., Borg-Warner Cop., 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Pittman Electrical Developments Co., Dept 
119. Sellersville, Pa. (BCDYZ) 

Rae Motor Corporation, P.O. Bor 291, Ea- 
cine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6270 EM, Wal- 
tham 54, Mass. (BF) 

Reliance Electric & Engineering Co., 1054 


Ivanhoe Rd., Cleveland 10, Ohio, 
(FGKLNOV) 

Reuland Electric Co., Alhambro, Calif. 
(KN 

Robbins & Myers. me, Motor Diy., 
Springfield 99, Ohio. (BCDEFGJENT) 


Scruggs ~~ Loyd, 1022- 32 N. Sixth, & 
Louis Mo. (B) 
actual Inc., Post & Steward 

Aves.. Westbury, N. Y. (Servo) 
Signal Electric Mfg. Co., Menominee, Wis 
(BCDFGHZ) 
Smith Corp., A. O., 5715 Smithway, le 
Angeles 22, Calif. (PKN) 
Star-Kimble pote Div., tg Lae =A 
ing Press & Mfg. Co., 
Ave., Bloomfield, N .J. (LOHR 
Sterling Electric Motors, 540 nahe' 
Telegraph Rd., Los Angeles 22, Calif. 
(FKNQ) 

Telechron Dept., General Electric Co, 19 
Homer Ave, Ashland, Mass. (A) 
Transicoil Corp., 107 Grand, New York 

13, N. ¥. (Servo) 
U. 8S. Electrical Motors, Inc., Los Angele 
54, Calif. (FKNQY) 
Wagner Electric Corp., 64°4 Plymouth 
Ave., St. Louis 14. Mo. (FGKLNY2) 
Wesche Electric Co., B. A. 1626 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 
(BCDEFG IJK LMNOPQRSZ&) 


Farnam Mfg. Co., Asheville, N. C. 

General Electric Co., Chemical Div. 8-11. 
1 Plastic Ave., Pittsfield, Mass. Ww 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Ti. 2. 

Macallen Co., 16 "Macallen, Boston 
Mass 

Mica Insulator Co., Schenectady 1, N. i 

Mitchell-Rand Inslation Os, Ine., 
Murray, New Yor 

National Electric Coil Co., Columbus 16, 
Ohio 

New England Mica Co., Inc., 30 Woert 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore. Ill 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


D 
OLDED INSULATION and MOLDED 
MO RODUCTS. See Ceramics, Mica, Plas 


tics, Rubber. 
MOLDING MACHINES, PLASTICS 


Kux Machine Cs.. 6725 N. Ridge, Chi- 
go 26, Il 
Stokes Machine Co., F._J., 5996 Taber 


Rd., Philadelphia 20, Pa. 


MOLYBDENUM--Ghest and Wire 
(See also Contacts , . 
Fansteel Metallurgical Corp., North Chi 


cago, Til 
Mallory & Co., Inc., P. F.. Indianapolis 


6. Ind. 
MOTOR BASES, ADJUSTABLE 


7 il- 
Allis-Chalmers Mfg. Co., 937A 70, M 
waukee 1, Wis. 
— __ae«, 


To communicate with any manufacturer whose name anpears 


in this issue use READER INQUIRY FACILITY, page 249. 
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{ CURTIS 

"1 

, Types 

b | and a Built-up — factory assembled in any 
















3) Ke) a 4 S number of terminals from 1 to 24, 
4 TERMINALS: 
Screw type. Type “M” furnished 
“ without marker strips. Type “iT” 
- with marker strips. 
- RATED: 
Write for Bulletin For circuits carrying up to 300 Volts, 
>. DS-119. For quick Sat: natin 
tle reference consult our - 
nt condensed catalog in CONSTRUCTION: 
a: the McGraw-Hill Elec- : i 
; trical Catalog for Each block és individually molded 
ad Production Engineers. (solid) providing ample insulation to 
m metal mounting channel. 
E Le - 
iy., 
f CURTIS DEVELOPMENT & MFG. CO. 
rae 3222NORTH 33rd STREET MILWAUKEE 16, WISCONSIN 
ri. 
la 
rh 
J ARC SHIELDS, 
iit. 
» 
: CHUTES, PLATES 
ele N 
put : 
- LET US show you why ROSITE moldings 
have become the first choice of many leading 
re. manufacturers of electrical equipment for Arc 
Shields, Hoods, Chutes, and Plates. The molded 
- parts shown above are — examples of the 
“ll. wide variety of sizes and shapes produced in the 
W Rostone plant. For high dielectric strength... 
2, resistance to carbonization ... dimensional ac- 
y curacy... economy, you can’t beat cold molded 
. “stone-like’”’ ROSITE! 
- Send for information today. Rostone offers a 
- complete service: 
16. 1. ROSITE Compounds (inorganic and orga- 
nic) formulated to meet specific service 
Y. requirements. 
an a Engineering Service for the design and 
construction of dies. 
- 3. Custom Molding Service for the production 
“i of parts to meet your production schedule. 
Chi- 
4 ’ 
" * Produced Exclusively by 
Mil- 
“ ROSTONE CORPORATION 
DRAKE ELECTRIC WORKS, Inc.: e: Engineers and Custom Molders 
NG 3656 N. LINCOLN AVENUE * CHICAGO 13, ILLINOIS © 123 South Earl Avenue e Lafayette, Indiana 
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Product of Henry Deringer 
of Philadelphia. Deringer’s large 


Percussion Pistol 


Famous Guns 


Deringer 


Model 1843 


cp short barreled pocket pistols were 


popular that others imitated them— 


calli ing them “derringers”. John Wilkes Booth 
used a Deringer to assassinate Lincoln. 














SOLDERING GUNS 830 Packer Street, Easton, Pa. 
The Finest Soldering Tool for the Finest Craftsmen 


364 


Instant-heating 


Soldering Gun 


for light or heavy 
work. Dual heat greatly increases tip 
life. Switch instantly to —_ or low heat as 
job requires. Pre-focuse 
“blind soldering”. Exclusive tip- 
arrangement assures full, constant heat. 
lastic housing. Perfect balance. Low- 
ble tips. Pays for itself in a few months. 
See at your Distri at or write for Bulletin direct. 


Get SOLDERING TIPS, new Weller Handy Guide to faster, 


easier soldering. 20 pages fully illustrated. Price 10c at your 
Distributor or order direct. 


High-impact 


cost replacea 


Trap or Doorjamb Pistol 
Caliber .31 


Made by North & Couch, 


Middletown, Conn. This lethal little 


device protected householders 
against burgla” . Fixed to the 
doorjamb, with a cord running 


from muzzle rod to door, the pistol 
fired all its barrels into any intruder. 


ee end 
astening 


. 


BETTER /7 FROM GRIP TO TIP! 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Overly-Hautz Co., 11500 Madison Ave., 


Cleveland 2, Ohio. 
MOTOR CONTROLS and STARTS 


See Controllers, Motor; Push Button 
Stations 


MOTORS. See motor table on page 362 
MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, Watertown 72, 
Mass. 

Lavelle Rubber Co., 424 N. Wood St., 
Chicago 22, NL 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Standard Products Co., Dept. 1, 2130 W. 
110 St., Cleveland 2, Ohio. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros. Inc., 7800 Woodlawn, 
Chicago 19, Ill 


MOVEMENTS, CLOCKS and TIMING 

Bristol Co., The, 153 Bristol Ied., Water- 
bury 20. Conn. 

Haydon Co., A. W. 234 North Elm, Wa- 
terbury 20, Conn. 

Haydon Mfg. Co., Inc., 2534 Elm, Tor- 
rintgon, Conn. 


Telechron Dept., General Electric Co., 
Ashland, Mass. 


NAME and INSTRUCTION PLATES 


Avery Adhesive Label Corp., 1616 8. Cali- 
Sorat St... Monrovia. Calif. (Adhesive 
zabels) 

Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, I 

Chicago Thrift-Etching Corp., 1555 No. 
Sheffield Ave., Chicago 22, TL 

Conginental- Diamond Fibre Co., Newark 
3, Del. 

Electric Auto-Lite Co.. Port Huron, Mich. 

General Electric Co., Chemical Dept. 8-11, 
Plastics Ave., Pittsfield, Mass. (Plas- 
tics 


Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, J. 

Driver-Harris Co., Tires son, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, as 

Revere Copper * Brass, Inc., 280 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 26, Conn. 

Federated Metals Div., American Smelt- 
ing Ss Refining Co., 120 Bway, N. Y. 1, 

Revere Copper & Brass Inc., 230 Park 
New York 17, N. Y. 


Seymour Mfg. Co., The, Seymour, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
— Equipment; Screw-Driving Ma- 
chines. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil or Grease. 


OSCILLOSCOPES 


Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Fed., Clifton, N. J. 

General Electric (Co., Electrons Div. 
Schenectady, N. Y. 

Radio Corporation of America, Section 
TR41, Harrison, N. J. 

Simpson Electric Co., 5200 W. Kinzie. 
Chicago 44, Til. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio 

Waterman Products (Co., Ine., 2445-68 
Emerald 8t., Philadelphia 25, Pa 


OSCILLOGRAPHS. 
See Instruments. 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, Enamels, Paints 
& Varnishes 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley oe. 1316 S. Second, Mil- 
waukee 4, 

Arrow-Hart & cents Electrie Co., 1068 
Hawthorn, Hartford 6, 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

_— Signal Corp., 202 20th, Moline 














General Electric 1% 1 A Rparetas 
Div., Schenectady 5 Be Sele 

Heinemann Electric a.” 99 Plum, Tre. 
ton, N. J. 

Industrial Control Panel Co, 29 » 

. i a ui. => 

Square 0., 40 ° chards, . 
kee 12, Wis. se 

Ward Leonard Tonge Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. : 


PANELS, DIAL. See Dials and Pansy, 


PANELS, SHEET STEEL. See Cabiney 
Sheet Metal. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., Fall River, Mas 

Mosinee Paper Mills Co., Mosinee, Wis, 

West Virginia Pulp and Paper Co, 9% 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


‘cme Wire Co. ae Dixwell Ave., New 
Haven 14, Cena, 

Continental-Diamond Fibre Co., Newan 
13, Del. 

Cottrell Paper Co., Inc., Fall River, Mass, 

General Electric Co., Chemical Diy, 
8-11, 1 Plastics Ave., Pittsfield, Mags, 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IL, 

Irvington Varnish & Insulator Co., In. 
ington 11, N. J 


Johns-Manville, Box 290, New York 16, 
x ¥ 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Ine, 
Murray, New York 7, N. Y. 

Mosinee Paper Mills Co., Mosinee, Wis 

National Electric Coil Co., Columbus 16, 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 


bridge, N. J 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del 
West Virginia Pulp and Paper Co., 2% 
Park Ave., New York 17, N. ¥. 


PAPER, PHOTOGRAPHIC REPRO 
DUCTION 


Bruning Co., Inc., Charles, Dept. E-102 
Teterboro, N. J. 


Kastman Kodak Co., Rochester 4, N. ¥ 


PAPER TRACING. See Tracing Cloth 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. (Hopper Units 
Syntron Co., Homer City, Pa. (Vibrate 


PENCILS, DRAWING 
pt ace Pencil Co., Ine., Bloomsbury. 


PERMANENT MAGNETS. See Magnes 
Permanent. 


PHOSPHOR BRONZE 
(Red, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Com 

Chase Brass & Cues Co., Dept. EM 1052. 
Waterbury 20, 

— © Co., — P. R., Indianapolis 
. Ind. 

Revere Copper & Brass, Inc., 230 Part 
Avenue, New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 168 Columbus 
New Haven 11, 

General Electric Co., Electronics Div.. 
Thompson Rd., Syracuse, N. Y. 

International Rectifier Corp., 6809 & 
v aoe Ave., Los Angeles 43, Cal. 

Radio Corporation of America, Sectioe 
IR41, Harrison, N. J. 

Weston Electrical Instrument Co.. 593 Fre 
linghuysen Ave., Newark 5. N. J. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Mercoid Cop. ast W. Belmont Ave. 
Chicago 41, Nl 

Westinghouse Electric Corp., Gatewa? 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 9 
Frelinghuysen Ave., Newark 5, N. 3. 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. Se 
Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 13 Mountain Grove. 
Bridgeport 5, Conn. 

Waterbury Brass Goods, Branch of ° 
American Brass Co., Waterbury 
Conn. 


PLASTICS, COLD MOLDED & 
INORGANIC. See Ceramics. 


PLASTICS-CUSTOM MOLDERS,. 
EXTRUDERS and FABRICATORS 


Alden Products Co 117 North Mais. 
Brockton 

American ard sieapber Co., 11 Merce. 
New York 1 

Asbestos-Textile Div., Raybestos-Manhst- 


tan, Ine., Manheim, a 


To communicate with an manufacturer whose name apr 
in this issue use READER INQUIRY FACILITY, page 2 
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. Formerly milled from bar 
stock, this electronic part is 
now INVESTMENT CAST for 

o the Reeves Instrument Co. 

. Set-up machine time and scrap 

y loss are reduced considerably. 

- You should investigate the 

7 savings INVESTMENT 

CASTING offers not alone over 

- machining methods but other 

6, casting methods when secon- 

' dary operations are necessary. 

5 Short runs can be produced 
economically by INVESTMENT 

16 Ce COS CASTING, since mold costs 

. n um . generally are lower. Send for 

cy free booklet “INVESTMENT 

2 Slots cast to .063 CASTING—A Guide to its 

“30 4 curved Slots cast Advantages and Applications” 

to .093 
0 
- For estimates send sample parts or prints. 


. | INVESTMENT @ CASTING CO. 


321 CHESTNUT ST. Sime NEWARK 5, N. J. 
Precision Castings In Any Castable Alloy 


in Se ee 





C. Howard Hunt Pen Co. 
Camden 1, N. J. 
st Established in 1899 
oli» 
an Specialists in 
de Specification heavy gold plating 
. and Silver plating 
6 
tw Heat Treating Deburring 
‘re- . 
Small Stampings 
iv. 


MAMCO 


ELECTRIC 
MOTORS 


More than one quarter of a million 
MAMCO built fractional horse power 
motors are being used _ through- 
out the country in practical applica- 
s tions. Our experienced engineers will 

build motors to your specifications or advise the stock 

unit necessary for your product. Up to 1/15 HP only. 
bln. Nversal or shunt wound. Guaranteed quality and 
- workmanship. Write today. 
nat: 











APPLIANCE MFG. CO. 
RACINE, WISCONSIN 
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MODEL PB 
THERMAL TIMER 


Here’s a rugged unit with tim- 
ing ranges of 2 seconds to 3 
minutes. Ceramic base provides 
stability — Bakelite bracket in- 
sures full insulation. Made to 
accepted Ulanet specifications. 
Clinch bracket secures adjust- 
ment screw. Contact rating is 


100 watts, 115-230 V. ac. 


THERMOSTATS & 
pe te 





MODEL 13 THERMOSTAT 
Designed so precision calibra- 
tion is unaffected by extreme 
temperatures. Totally enclosed 
and mechanically rugged, easily 
mounted and readily wired. 
Electrolytic silver contacts. 


i 


j 





Your requirements for Timing or Thermostatic Control 


can readily be met with a Ulanet unit. 


Please state 


application and desired operation when writing. 


ELECTRIC HEAT CONTROL 
ENGINEERS 


EL 
et 





C 
C 


Mm res 


Sweeten Creek Road 


ASHEVILLE-N-C¢ 
Telephone 35651 


GEORGE ULANET 


COMPANY 


418 MARKET ST., NEWARK 5,N.J. 
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THOROUGHLY EQUIPPED 
PLANTS and over 














































































































































bring you precision parts by 


FORMERLY 


eT mee RELY 






PRECISION-WOUND COILS: Paper section, form 
and bobbin wound coils for practically every 
electrical purpose. 


QUALITY TRANSFORMERS: Compact, efficient, 
transformers custom-built exclusively to your 
specifications. 


LONG-LIFE SOLENOIDS: Solenoids constructed 
to exacting standards to assure long, depend- 
able service. 


USE OUR COOPERATIVE SERVICE: Send B/P, 
Sample or data for immediate estimate. No 
obligation. 


DORMEYER INDUSTRIES 





FACTORIES IN CHICAGO 
3414 MILWAUKEE AVENUE 


PN yom 4 4 Ree EL 
+ CHICAGO 41, ILLINOIS 


agi 
e RANGES TO 50,000 MEGOHMS E 
eNO CRANKING ° NO LEVELING 


e@ ALL-ELECTRIC ° RUGGED - 
e FULLY PORTABLE ° ACCUR 


t to make i 


















nsulation 
ROTEST is built. chrougtosy and ACCURATE 


i AS 
i sistance testing’ AST, E ae 
0 No laborious cranking a on 
ut roe 'D.C. volt ranges, 


echanical parts to 
for ALL tests. 
aint of order.-- ~— one 
eeeertl Models have A.C.a 


° meter. ° 
as low resistance ohm hat makes insula 


nse : entt 
This isaninstron, affair! Ask for mor 
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3794 West Belmont Avenue, Chicago 18, Illinois 
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Auburn Button Works Inc., 24 McMaster 
Auburn, N. Y 


Barber-Colman Co., Rockford, Ill. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Continental-Diamend Fibre Co., Newark 


Crane Packing Co., 1824 Cuyler Ave., Chi- 
_ cago 13, TIL 
—-) Inc., 757 Hertel Ave, Buffalo 7, 


Davies Molding Co., Harry, 1428 N. Wells 
Chicago 10, Tl. 

Dayton Rogers Mfg. Co., Minneapolis 7. 
Minn. 

Dimco-Gray Co., 210 E. 6th, Dayton 2 
Ohio 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich 

Erie Resistor Corp., Erie, Pa. 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ed., Clifton, N. J. 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, Ohio 

General American Transportation Corp. 
a? Div., 135 S. La Salle, Chicago 
90, . 

General Electric Co., Chemical Div 
8-11, 1 Plastics Ave., Pittsfield, Mass 

— Industries Co., Dept. PB, Elyria, 


0. 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co. 
1204 Southard, Trenton 9, N. J 


7 


Kurz-Kasch, Inc., 1419 8S. Broadway 
Dayton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Ill. 


Natvar Corp., 207 
bridge, N. J. 
Phalo Plastics Corp., Commercial & Fos- 

ter, Worcester, Mass. 

Plasties Division, General 
Transportation Corp., 135 So. 
Chieago 90, IIL. 

Plastic Research Products, Urbana, Ohio 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Tl. 


Raytheon Manufacturing Co., 


Randolph Ave., Wood- 


American 
LaSalle, 


Equipment 


Sales Div., Dept. 6470-EM, Waltham 
54, Mass. 

Richardson Co.., 2799 Lake St., Melrose 
Park, Ill. 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Il. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 


Sinko Manufacturing & Tool Co., 3137 W 
Grand Ave., Chicago 22, Ill. 

Synthane Corp., 25 River Road, Oaks, Pa. 

> ares Co., 617 N. 10th, Camden, 


PLASTICS-LAMINATED 
FABRICATORS 


Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 
Barber-Colman Co., Roekford, Ml 


“hicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, IL 

Continental-Diamond Fibre Co., Newark 13, 
Delaware. 

Electric Auto-Lite Co., 723 New Center 
Bldg. Bay Mfg. Div., Bay City, Mich 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Industries Co., Dept. PB, Elyria, 

Inc., 


Ohio. 
Kurz-Kasch, 1419 ‘S. 
Dayton 1, Ohio. 
Mica Insulator Co., Schenectady 1, N.Y. 
Midwest Molding & Mfg. Co., 4630 W.., 
Fullerton Ave., Chicago 39, Ill 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Pyramid Plastics Inc., 
Chicago 7, Ill. 
Richardson Co., 
Park. Il. 
Ryerson & Son, 


Broadway, 


554 F West Polk, 


2799 Lake St., Melrose 


Inc., Joseph T.. Chicago, 


Synthane Corp., 25 Edver Rd., Oaks. Pa 
Taylor Fibre Co., Dept. EM-6, Norristown, 


a. 

U. S. Gasket Co., Camden 1, N. J. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


PLASTICS, LAMINATED (Sheets, 
& Tubes) 


Aircraft-Marine Products Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EO-20, 30 E 
42nd, New York 17, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 


Rods 


Continental-Diamond Fibre Co., Newark 
13, Delaware 
Durez Plastics & Chemicals, Inc., 1311 


Walck Rd. North Tonawanda, N. Y. 
Eastman Kodak Co., Rochester 4, N. Y. 
Formica Co., 4645 Spring Grove Ave., 

Cincinnati 32, Ohio 
General Electric Co., Chemical Div. 8-11, 

1 Plastics Ave., Pittsfield, Mass. 
Glastic Corp., The, 1823 E. 40 St., 

Cleveland 3, Ohio 
Insulation Manufacturers Corp., 565 W. 

Washington Bivd., Chicago 6, Tl. 

Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 

National Plastics Products Co., Odenton, 


Md. 

Precision Paper Tube Co., 2035 West 
Charleston, Chicago 47, . 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, TL 

Richardson Co., 2799 Lake St., Melrose, Ill 


— & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 


ge Fibre Co., Dept. EM-6, Norristow,, 


a. 

Westinghouse Electric Corp., Gatewy 
Center, Bldg. No. 3, 401 Liberty Aye 
Pittsburgh 22, Pa. > 


PLASTICS—MOLDING, CASTINGS ayp 
EXTRUSION COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (B) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenolics (E) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Polystyrene (F) 
Polyester Resins (Q) 
Silicone Resins (8) 
Urea Formaldehyde J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (¥) 
Vinyl Chloride— 

Vinylidenechloride (W) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Ackerman Plastic Molding Div., The Con. 
solidated Iron-Steel Mfg. Co., 1290 E 
53rd, Cleveland 14, Ohio 

Bakelite Co., A Division of Union Carbia 
& Carbon Corp., Dept. EO-20, 30 & 
42na, New York 17, N. Y. (EFHJMe 
UV) 

Ciba Co., Inec., 627 Greenwich, Ne 
York 14. N.Y. (U) 

Dow Corning Corp., Dept. AE-23, Mid- 
land, Mich. (S) 

du Pont de Nemours & Co., Inc., B L, 
Polychemicals Dept., 350 Fifth Ave, 
New York 1, N. Y. (ADGKLPR) 

Durez Plastics & Chemicals, Ine., 131] 
Walck Rd., North Tonawanda, N. Y¥ 
(E) (Casting Resins) 

General Electric Co., Chemical Div, 8-11, 
1 Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., The, 1823 E 4 &., 
Cleveland 3, Ohio (Q) 

Goodrich Chemical Co., B. F., Dept. GG-11 
Rose Bldg., Cleveland 15, Ohio (NVW) 


Hercules Powder Co., Cellulose Products 
Dept., 971 Market, Wilmington, Dela- 
ware (AB) 

Kellogg Co., The M. W., Sub. of Pull- 
man, Inc., O. Box 469, Jersey City 
ee a a 

Koppers Co., Ine., Chemical Divisio 
Dept. EM-7, Pittsburgh 19, Pa. (F) 


Monsanto Chemical Co., Room 5801, Plas- 
ties Division, Springfield 2, Mam. 
(REFV) 

Plastic Research Products, Urbana, Ohio 

Richardson Co., 2799 Lake, Melrose Park. 
Til. (E) 

Rogan Brothers, 8027 N. Monticello Ave, 
Skokie, Tl. (CEJ) 

Rostone Corp., 123 S. Earl Ave., Lafayette 
Ind. (H) 

Uv. S. Rubber Co., 
New York 20. N. Y 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 5, 
"aint 318 Washington, Mt 


Rockefeller Center, 


Brainin Co., C, 8., 


Vernon, N. Y 

General Plate Div., Metals ant Cute 
2 Forest, Attleboro, 3 i 
Corp., 411 Forest > Now fas 


Handy & Harman, 82 Fulton, 
38, N. Y¥. 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 

Wilson Co., The H. A., 105 Chestnut &.. 
Newark 5, N. J. 


PLIERS 


Klein & Sons, Mathias, 3200 Belmoat 
Ave., Chicago 18, Il. ss a 
Sargent & Co., Dept. 13J, 45 Water, New 


Haven, Conn 
PLUGS AND RECEPTACLES 
Alden Products Co., 117 North Main. 


Brockton 64EM, Mass. 
Arrow-Hart & Hegeman Electric Ca, 
103 Hawthorn, Hartford 6, Cm, es 
Automatic Elec. ~~ 1033 W. 
Buren, Chicago 7, & 
Belden Mfg. Co., 4633 Ww. Van Bure. 


Chicago 44, Tl. 
Cannon Electric Development Co., 


Dem. 
rts, 3209 Humboldt, Los Angeles 31, 


“alif. 
Camas Wire Co., Ine., 50 Church, New 


York, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport <, cm. Ww. 

Johnson, E. F., 206 Second Ave. ©. 
Waseca, Minn " 

Jones Div.. Howard B., Cinch Mfg. Cor 


Chicago 24, Ill. 
Kulka Electric Ce. Dept. T, 30 South. 
Mt. Vernon, N. f. 
Packard Electric _” General Motors 
C ., Warren, o 
vane Seymour, Inc., Solvay Station. 
Syracuse 9, N. Y. 0281 
Riverside Electrical Mfe. i 
Michigan Ave., eartere. ket RL 
Royal Electric Co. Inc., Pa "5 = coalay 
Russell & Stoll Co., Inc., Bare 


New York 7, N._Y. 
U. 8. Rubber Co.. 
New York 20, N. ¥ 


Rockefeller Centet. 


PLUGS, EXPANSION 
Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. 
PNEUMATIC TOOLS and canna 
Keller Tool Co., Grand ie. ae 


2200 Sa Bay, 


To communicate with any manufacturer whose name — 
in this issue use READER INQUIRY FACILITY. page ° 





ELECTRICAL MANUFACTURING 


AICCCR AIA RN Aar7y Dacces serves 


by HARRY DAVIES WAYS 


@ When you need a specially designed ther- 
mosetting plastic part, our knowledge, expe- 
rience and facilities are at your command. 
Intricate shapes, close tolerances, special re- 
quirements of strength, resistance, color or 
combinations with metal or other elements— 
all are included in Harry Davies’ “know-how” 
‘ . Handled promptly, too. 

@ We make your dies in a completely 
equipped, modern Tool Room. Our craftsmen 
skillfully produce to your most exacting re- 
quirements. 

@ Call Harry Davies Engineering Depart- 
ment when you wish to discuss a plastics 
problem. Our staff is at your service with no 
cbligation. 

@ And for stock mold parts Harry Davies 
can’t be excelled! With over 250 stock molds 
to choose from (many of them interchange- 
able—covering a wide range of assembly re- 
quirements) the Harry Davies line is famous 


for filling industries’ needs at low cost from 
the bin! 





Write for our catalog. 


HARRY DAVIES 


MOLDING COMPANY 


1428 N. Wells St. e¢ Chicago 10, Ill. 


COUNTERS 


for Every —= 
SELENIUM oo Stock Units For PURPOSE 


“ ee Laboratories 
RECTIFIERS ae mH Pilot ae Set-Ups We tC] 3 


Available in 10 amp Rectifiers — Tanks aT 


—3 volt; 30,50 and Wel Periodic Reverse 
rite for 
100 amp —6 volt. FREE CATALOG Units 


Complete line of scientifically engineered equipment 
for all plating requirements—large or small. The 
name RAMYR is your guarantee of quality products. 


BUY and SELL USED PLATING EQUIPMENT 


HOLLYWOOD BRONZE SUPPLY : 
1624 E. First Street, L.A. 33, Calif. AN 9-5943 Avoid Labor and Error 


) of Hand Countin 
PONT CN ENC | at Bp 9g 


Eliminate guesswork, waste and delay. 
A SIZE and TYPE for every need! SOLVED PIC modern, dependable, long-wearing 
Tell us WHAT you Counters effect wonderful economies— 


i , repay their cost over and over—in Auto 
LAM and Aircraft factories; Metal Working, Die 
send for CATALOG Casting, Plastic Molding and Stamping 


Plants; Steel and Paper Mills; Factories and 
Breweries; Can, Carton, Bottle Cap and Print- 
ing Plants. Types and sizes for every purpose. 
2 oe oe ee ee ee ee ee ee ee ee ee es a 
} Propuction ENstrument €ompany & 
700-04 W. Jackson Blvd., Chicago 6, Ill. § 
nition 
and er Send PIC Modern Counter Catalog with } 
yntet ° e 
= Cogatets \ handy Counter Application Form. 


Stroke 
din 
Coil win 
tlecthit Counters 
Street 


ee 
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4Sq, * ahs 
S“prastics*W™ 
BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


tt! 
victor 
Ee TL a 


Lid 1) oe ohare seems | 


443 MEW COMTER BLE i) ial) 


es se 


eaatanssete and Sotdered 


at rates up to 
1200 Per Hour 





Costs are reduced, production increased and more efficient termina- 
tions consistently result when P-M Pre-Soldered Tandem Terminals 
are machine attached and soldered! Produced in continuous form, 
and supplied on reels, P-M Tandem Terminals are applied in our 
machine that cuts off, clinches and solders terminals to wires in 
one instantaneous operation. This method has replaced slow, costly 
hand attachment in many leading plants. Handling of loose termi- 
nals, solder and flux are eliminated to cut costs and boost produc- 
tion on long runs. Standard types available. Send for detailed 


information, and enclose sample of terminal and wire now used. 
Address Dept. E. 


For ordinary runs in moderate quantities we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We are also large producers of SMALL METAL STAMPINGS. 
Modern plant with complete equipment for large volume production 
of stamped metal parts in accordance with customers’ prints. 
Moderate die charges. Precision work. Prompt service. 


PATTON:-MacGUYER COMPANY 


Chapman St. & Virginia Ave., Providence 5, R. I. 
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PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, 
Superior Electric 
Bristol, Conn. 


13 Mountain Grove, 


onn, 
Co., 83 Laurel at.. 


POTENTIOMETERS. 
(See also Rheostats). 
Allen-Bradley Co., 1316 8S. Second S&t., 
Milwaukee 4, Wis. 
Bristol Company, 153 Bristol Rd., Brie- 
tol, Conn. 


Cornell Electronics ~- 40-33 Main Ave., 


Douglaston, N. 
DeJur Amsco my Dept. EM-10, 45-01 
Northern Blvd., Long Island City 1, N.Y. 
Fairchild Camera « instrument Corp., 
Dept. 140-29L, Park Ave., Hicksville, 
L.I.. New York 
Helipot Corp., South Pasadena, Calif. 
International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 
Minneapolis- Honeywell 


Regulator Co., 
Industrial Div., 4466 Wayne Ave., Phila- 
delphia 44, Pa. 


Ohmite Manufacturing Co., 4804 Flournoy 
St.. Chicago 44 

Stackpole Carbon Co., St. Marys, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. 


POTS and LADLES, MELTING 


Drake Electric Works, Ine., 3656 Lincotr 
Ave., Chicago 13, Ill. 
General Electric > o Separetns Sales Div 


Schenectady 5, 

Robinson, Inc., Edward E., 95 Park Ave 
Nutley 10, . 2. 

Sta-Warm Electric Co., 565 N. Chestnur 
Ravena, Ohio 

Vulcan Electric Co., Danvers 2, Mass. 


598 
J 


POWDERED METAL PRODUCTS. 


(See 
also Bearings and Bushings: Contacts) 
Amplex Mfg. Co., Div. of Chrysler Corp . 


6501 Harper, Detroit 31, Mich. 

Bound Brook Otl-Less Bearing Co., Dept. 
B-2 Bound Brook, N. J. 

Gibson Electric Co., 8349 Frankstown Ave 
Pittsburgh 21, Pa. 


Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 
a & Co., Inc., P. B., Indianapolis 


Moraine Products Div. of General Motors 
Dayton, Ohio 
— Molded Products, Ine., St. Marys 


a. 
Radio Cores, Inc.. Dept. EM 852 8. 9540 
Tulley Ave., Oak Lawn, Ill. 


Stackpole Carbon Co., St. Marys, Pe 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave.. Cleveland 4, Oh 


lo 
United States Graphite Co., 1621 Hollane 
Saginaw, Mich. 


POWDERS, METAL 
eaty ng tg arene 82 Fulton, New Yor? 


wm Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co., St 
Paul 1, Minn. 

Brush Development Co., 3405 Perkins Ave., 
Dept. EM7. Cleveland 14, Ohio. 

Electro Products Laboratories, 4501-MU 
Ravenswood Ave., Chicago 40. Ill. 

Fansteel Metallurgical, North Chicago, 1) 

Federal Telephone and Radio e.. 900 
Passaic Ave., E. Newark, N. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

—, Co., Inc., P. R., Indianapolis 
. Ind. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
Servomechanisms Inc., Post & Steward 

Aves., Westbury, N. Y. 
Superior Electric Co., 88 Laurel t.. 
Bristol. Conn 


PRE-PLATED METALS 


Aluminum, Brass, Copper. Steel Zinc, 
Sheet & Strip 
American Nickeloid Co., Peru 3, Tl 


PRESSES, HYDRAULIC 
Hannifin oF... — 8. Kilbourn Ave 


Chicago 24, 
Stokes aR, aa F. J., 5996 Taber 


Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding Ms 
chine. Plastics. 


PRINT MACHINES 


Bruning Co., Charles, Dept. E-102, Teter- 
boro, N. J. 

=. V-TYPE. See Drives. ¥ 

It. 

PUMPS 

Allis-Chalmers Mfg. Co., 987A 8. 70th 
Milwaukee 1, Wis. 

Fairbanks, Morse & Co., 600 8. Michigan 


Ave., Chicago 5. I) 

Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers. Inc., Pump Div 
Springfield 99. Ohio 

Robinson, Inc., Edward E., 95 Park Ave 
Nutley 10, N. J. (Metering) 


To communicate with any manufacturer whose name appears 


Scintilla Magneto Div., Bendix a: 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tape 
Rd., Philadelphia 20, Pa. 

Tuthill Pump Co., 939 E. 95th, Chicago 19, 
Ill. 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 S. Second, my 
waukee 4, Wis. 

Allis-Chalmers Mfg, Co., 937A 8, {%, 
Milwaukee 1, Wis. 

Arrow-Hurt & Hegeman Electric Co., 193 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales ae. 1008 W 


Van Buren, Chicago 7, 
General Electric Co., “Abparaivs Sales Diy., 


Schenectady 5, N. 
Micro Switch Div., Minneapolis-Honeywep 


Regulator Co., Freeport, Il. 


National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio 
Square D Co., 4041 N. Richards, My- 


waukee 12, Wis. 
Ward Leonard Electric Co., 34 South, My 
Vernon, N. Y. 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


Corp., Gateway 
401 Liberty a 


PYROMETERS 

Assembly Products, Ine., Main at Beb 
Chagrin Falls 4, Ohio 

Bristol Co., 153 Bristol Rd., Waterbury 


91, Conn, 

Minneapolis - Honeywell Regulator Co, 
Industrial Div., 4466 Wayne Ave 
Philadelphia 44. Pa. 

Richards Co., Inc., Arklay S., Newtoa 
Highlands 61, Mass. (Insulators, Ter- 
minal Heads, Tubes & Wires) 


Servo Corp. of America, New Hyde Par. 
| eA 


TAGliabue Instruments Div., Weston Elee 
trical Instrument P git Frelinguay 


sen Ave., Newark 5 
Thermo Electric Co., Dest: N, Fairlem 


REACTORS. See Transformers. 


RECORDERS, GRAPHIC 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments). 


RECTIFIERS, DRY 
acm J Electric Corp., 


METALLIC 


3511 Water, Cubs, 

Automatic Electrie Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Belcon Rectifiers Div. of Bogue Electris 
Manufacturing Co., 60 Iowa Ave., Pater 
son 3, J. (Selenium) 

Bradley Laboratories, Inc., 169 Columbus. 
New Haven 11, Conn. (Selenium & Cop- 
per Oxide) 

Fansteel Metallurgical Corp., 

Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 
Kingsland Rd., Clifton, N. J. 

General Electric Co., =, Apversins Sales Diy 
Seaeeeten? 5. (Germanium Di- 

ode, Copper Oui ds, Selenium) 

Hollywood Bronze Supply, 1624 E Firs. 
Los Angeles 33, Calif 

International Rectifier Corp.. 6809 So. Vie 
toria Ave., Los Angeles 43, Cal. (Sel 


nium) 
Resistance Co., 40 NB. 


rT delphia 8. P 
road, adelphis * sa 
56 Clark, Newark 


Kotron Evectifier Corp., 


4, N. J. (Selenium) 
Maliory Co., Inc., P. R., Indianapolis 6 
Ind, (Magnesium- Copper Sulphide) 


we 1° 1 New 
951 W. : 
(Germanium Diode. 


Radio Receptor Co., 
Germanium Div., 
York 14, N. ¥. 


Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept 
M-5, 415 N. College Ave., Blooming: 
as 7 Homer City. 

Syntron Company, Homer 

Vickers Electric. Selenium Bine * Vickers, 
Inc., St. Louis 13, Mo. 

Westinghouse Electric Corp., Gateway 


Center. Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8. 8. 
Milwaukee 1, Wis. piv 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 


Radio Corporation of America, Sectioe 
TR41, Harrison 
Westingt Electric Corp., Gateway 
"eater take No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 
REGULATORS, MOTOR SPEED. be 
Controllers, Motor. 
REGULATORS, TEMPERATURE. Se 
Thermostats 
REGULATORS, VOLTAGE. See si” 


Transformers. Variable- Voltage. 
Acme pietele Corp., 3511 Water, Cubs. 
N 


Allis-Chalmers Mtg. Co., 937A 8. 7 
Milwaukee 1, 8. ~~ New 


Ampertte  Co.. _ 

York 12, N. Y. 

Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. “112. 

Burlington Instrument Co., Dept. D-112 
Burlington, lowa 

General nee ~ @ 
Schenectady 5, ... 

Raytheon Mfg. Co., Equipment Beles » 
Dept. 6270-EM, “Waltham 54, 


Apparatus Sales Div 


ee 


in this issue use READER INQUIRY FACILITY, page 249. 
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REMEMBER... 
THERE ARE SEVERAL 
ADVANTAGES TO 









Ms “Quantity-On Time’ 
ry PRESSED Just tell me How Many—How Soon. 
: @ ° Characteristic Control 
. 9 Being a product of private research, 
wie c you are assured laboratory control of 
on every step of production — from raw 
- STEATITE PARTS material to finished part — a superior 
eS product at lowest cost. 
nm 8 ‘ 
Dimension Control 
ee Modernized facilities and methods pro- 
ai duce the most intricate part to exacting 
e dimensions. 
And Remember, 
if you will, Steward places no obliga- 
tion on you for recommendations. 
In fact 
Steward engineers are your engineers— 
0 use them as if they were on your 
payroll. Send in your specification. 
% Ask for booklet giving D. M. STEWARD 
characteristic data on a 
; eee ont, MANUFACTURING CO. 
rie Charts” Shastiees, “Levite” 3603 Jerome Ave. Chattanooga, Tenn. 
: —— Sales Offices in Principal Cities 
” a 
ie 
i” 
UJ 
y- 
at. 
ie 
le 
N. 
ark 
6 
a 
ae 
de. 
pt 
- Tubular 
- Write for f RHEOSTATS & 
New Catalog No. 5 ra RESISTORS up to 2000 W. 
re. a 
10. BALOWIN,L. 1. N.Y. 
Iv. 
ioe 





7 25 YEARS OF WIRE STRIPPING 
EXPERIENCE 










Write for complete 


NOVEMBER 1952 








WIRE STRIPPER CO. 


Not just 25 years 
building one or 


strippers, 
of continuous 
and development 
many wire strippers 
meet ever 
needs. 


wire srtoviog pr problems 
SPEE 

SUPERIOR BY 
COMPARISON. 


of 


twe 
types of standard wire 
but 25 yeors 
research 


ef 
to 


changing 


Consult us about your 


FT I$ 
EVERY 


intormation—sending wire samples—no obligation. 
1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


































inside story on 


ye 


DICTAPHONE 


TIME-MASTER 








The motor that drives the recording and play-back 
mechanism on the Dictaphone Time-Master dicta- 
ting machine must be quiet and dependable above 
all. That’s why The Dictaphone Corporation selects 
Scruggs Motors tailor-built to their specifications. 


Take a tip from Dictaphone... 


and other leading manufacturers. Get the Inside 
. and learn how we can 
help you develop better products. We will build 
a motor to fit your specific requirements without 


obligation. Write for Booklet No. 101. The Loyd 
Scruggs Co., 1022 N. 6th St., St. Louis, 1, Mo. 


Story on Scruggs Motors. . 


You can stake your reputation on 


SCRUGGS 4-POLE SHADED POLE MOTORS 


" Ley lee eriug gS COMPANY 


A — CORPORATION SUBSIDIARY 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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OVERTEMPERATURE 
Protectiue 
aS 





HIGH LIMIT PROTECTION in both 
and Manual 
The snap action operation 
thermostats guarantees 
POSITIVE PROTECTION, under all 
conditions. 


Automatic 


TYPE RC - Automatic Reset - for 
applications up to 450° F ... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps 240 Volts AC and 
Inductive rating 
Volts AC. Single pole, single 
throw contacts ... Mean differen- 


tials from 10° to 80° F. 


TYPE MC - Automatic Reset - for 
applications up to 450° F ... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps. 240 Volts AC... 
Single pole, single throw contacts 
. . - Mean differentials from 10° 
to 100° F. 





TYPE HL - Manual Reset - for ap- 
plications up to 300° 
ance rating 40 Amps. 115 Volts AC 
or 25 Amps. 230 Volts AC... 
Double pole, single throw contacts. 


F... Resist- 


As these controls are calibrated 
to order, the minimum size order 
accepted is for quantity of 50. ex- 


cept for sample order. 





REMEMBER THE RISK 
- USE THERM-O-DISC 





INCORPORATED 
MANSFIELD, OHIO 


THERM-O-DISC, 


127 CROUSE STREET, 








R-B-M Division Essex Wire Corp., Dept 
A-11, Loganport, Ind. 
16, Chicage 
ov, DL 


Sola Electric Cu., 40383 W. 
Superior Electric Co., 83 Laurel S8t., 
Kristol. Conn 


Vickers Electric Div Vickers, Inc, St. 
Louis 13, Mo. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 

A’G’A Div. of Elastic Stop Nut Corp. of 
Gnerica, 1027 Newark Ave, Elizabeth 3, 


American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, III. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 105 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford. Il. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. 

Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill. 

Cramer Co., Inc., R. W., 
brook, Conn. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Ebert Electronics Co.. 185-09 Jamaica Ave 
Hollis 7, N.Y. (Mercurv) 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J 

Electric Auto-Lite Co., Toledo i, Ohio 
Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland E.d., Clifton, N. J. 

Five Star Co., 220 Mixville Rd., Wes: 
Cheshire, Conn. 

General Electric [o-. poveretas Sales Div. 


Schenectady 5, N 

Grayhill, 4538 W. Madison, Chicago 24 
™m 

Guardian Electric, 1627-M, W. 

Chicago 12, Il 


Haydon Co., A. W. 234 North Elm, Water- 
bury 20. Conn 

Haydon Mfg. Co., Inc., 2534 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Trenton 
2, N. J. (Time delay) 

Leach Relay Co., 5915 Avalon Blvd., Lor 
Angeles 3, Calif. 

Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41, I! 
North Electric Mfg 
St., Galion, Ohio 
Phillips Control Corp., 

Joliet, Il 
Petter & Brumfield, Princeton. Indiana 
R-B-M Division, Eseex Wire Corp., Dept. 


Box 8, Center- 


Walnut, 


Co 531 So. Market 


84 West Jefferson 


A-11, Loganport, Ind. 

Riverside Electrical Mfg. Ca, 10221 
Michican Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co.. 4051 N. Richards. Mil- 
waukee 12, Wis. 

Struthers-Dunn, ee 150 N. 18th, Phile- 
delphia 7, 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, IN. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 
Driver Co., er B., 150 Riverside Ave., 


Newark 4 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, RBe- 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Carborundum Co., Globar Div., Dept. 
EM 87-101, Niagara Falls, N. Y. 
Clarostat Mfg. Co., Inc., Dover, N. H. 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. Y. 

Dale Products Inc., 2501-13th St., 
bus, Nebraska 

Daven Company, 176 Central Ave., Newark 
eae a 


Colum- 


General Electric o. Apparatus Sales Diy, 
Schenectady 5, Me 


Hardwick, indie, Inc., 40 Hermon, Ney. 
Resistance Co., 


ark 5, N. 

li cernational 409 
Broad, Philadelphia, Pa. aX. 

Mallory & Co., Inc., P. R., Indianapey 


6, Ind 
706 W. Virginis 


Milwaukee Resistor Co., 
Ave., Milwaukee 4, Wis 
4305 Fieurney, Chicago 
Section 


Ohmite Mtg. Co. 

44, Il. 

Radio Corporation of America, 

Ik4il. Harrison, N. J. 

coistors. tuc., 5226 W. 26, Chicage go 
Ill. ; 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Square D Co., 4041 N. Richards, Mi 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa, 

Tru-Ohm Products, Div. of Model Ep- 
gineering & Mfg., Inc., 2800 N. Mi 
waukee Ave., Chicago 18, IIL 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. 

Weston Electrical Instrument Corp., 590 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8S. Second, M)- 


waukee 4, Wis. 

Carborundum Co., Globar Div., Dem 
EM 87-101, Niagara Falls, N. Y. 
Dale Products Inc., 2501-13th St., Colum- 

bus, Nebraska 
Daren, Co., 176 Central Ave., Newark 4, 
General Electric Co., Apparatus Sales Div.. 
Schenectady 5. N. Y. 
Hardwick, Hindle, Inc.. 
ark 5, N. J. 
Mallory & Co., Inc., P. R., 
6, Ind 


40 Hermon, New 


Indianapolis 

Milwaukee Resistor Co.. 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Tl. 

Regan Engineering Corp., — = Ne. 
Hubbard St., Milwaukee 12, 

Resistors, Inc., 5226 W. 26, Gunes w. 
Tl. 

Sprague Electric Co., 307 Marshall, Nort 
Adams, Mass. 

Tru-Ohm Products Div. of Model Ea- 
gineering & Mfg., Inc., 2800 N. Mil 
waukee Ave., Chicago 18, Il. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


RHEOSTATS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

., 561 Broadway, New Yat 
12, N. Y. (Bulb Type) 

“larostat Mfg. Co., Ine., Dover, N. H. 

DeJur Amsco Corp.. Dept. EM-10, 45-0) 
Northern Blvd., Long Island City 1, N.Y. 

Fairchild Camera & Instrument Copp., 

ae-08 Van Wyck Bivd., Jamaica 1, 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

eee, ~— Inc., 40 Hermon, New- 

Resistance Co., 


ark 5, N. 

International 409 «ON. 
Broad, Philade]phia 8, Pa. 

Malleey & Co., Inc., P. R., Indianapolis 
° nd 

Ohmite Mfg. Co., 4805 Flournoy, Chicage 
44, Tl. 

Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model Ea- 
gineering & Mfg., Inc., 2800 N. Mi} 
waukee Ave., Chicago 18, IIL. 

Ward Leonard Electric Co., 34 South 8. 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley So., 1316 S. Second, MU 
waukee 4, Wis. 

Delur Amsco Corp., Dept. EM-10, 45-03 
Northern Blvd., Long Island City 1, N.Y. 
Jeneral Electric Co. , Apparatus Sales Div.. 
Schenectady 5, N. 

Hardwick, ee. Inc., 40 Hermon, New- 
ark 5. 

National Miecirie Controller Co., 5300 
Ravenswood Ave., Chicago 40, NIL 

Ohmite Mfg. Co., “4805 Flournoy, Chicage 
44, Til. 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 8&3 Laurel &.. 
Bristol, Conn. (Light Dimming) 

Tru Ohm Products Div. of Model Ee 
gineering & Mfg., Inc., 2800 N. Mil 
waukee Ave., Chicago 18, IIL 


Ward Leonard Electric Co., 34 South &. 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark § 
N 1 (Precious Metal) 

Electro Tee Corp.. So. Hackensack, N. 4 

General Plate Div., Metals & Con’ 
Corp 411 Forest, Attleboro, Mass. 
(Precious Metal) 

Improved Seamless Wire aw Ine.. 
Eddy. Providence 5, 

Instrument Corp. of Saale Blacksburs 
y 


178 


a. 
Makepeace Co., D. E.. Attleboro 89 Mass 
Toledo Commutator Co., 1111  Beehler, 
Owosso, Mich 
Triple ‘“‘*M’ Electronents Div., Midwest 


Molding & ae 4630 W. Fullerton 
Ave., Chicago 39, zs 
Wesche Electric Co., B. A., 1626 28 Vine 
Cincinnati, Ohio 
Wilson Co., The H. A., 
Newark 5, N. J 


105 Chestnut St.. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 249. 
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Here’s the right iron for 

















St Kis, Super-powered at 
<ee7 700 WATTS! 


HEXACON 

Sy MODEL 700 
The ideal Iron for heavy soldering $ 00 
and large branders. 700 watts with 30 
tip 134 inches in diameter. a 
Heavy duty construction An Iron for 
from tip to cord terminal. Bs 
Rugged long-life heating Every Soldering 


element with case made 
from solid hexagonal 

steel for extra strength. 
Operates on any cycle 
AC or DC current; 
Furnished for either 4 
110 or 220 volts. / 


and Branding Need 


There is a quality 
made Hexacon Iron 
for every use in 
manufacturing or repair 
work. Hexacon irons include 
screw tip, plug tip and 
ypes with tip diameters 
from 1%” to 134”—from 
40 to 700 watts. Write 
for illustrated catalog. 


f 


- A Sm 6 0k es ’ 
; HEXACON ELECTRIC COMPANY * 
t 177 WEST CLAY AVE. * ROSELLE PARK, NEW JERSEY > 


a 
Ot Oe GS Be Se SS SS A er ts 2 ae 


at d 
\ made insu 
{jl [ precision 


canes products 
wi 


GEOGRAPHICAL 
LOCATION 
MEANS 


QUICK 
SERVICE 


Write for samples 


RUNZEL CORD & WIRE CO. 


4723-31 MONTROSE AVENUE, CHICAGO 41 





—_—— _ 
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STOPS 
LOSSES | 
making dies 
& templates 


Simply brush on right 
| at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
| makes the seribed lay- 
| out lines show up in 
sharp relief, and at 


© same time prevents metal glare. Increases efficiency and accuracy. 














Write for full information 
| THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
SEES 


NOVEMBER 1952 










BEFORE YOU SPEND 
TIME AND EFFORT TO 
DESIGN YOUR OWN 
MOLDED PLASTIC PARTS — 
THINK OF SAVING THAT COST, 
PLUS TOOL COSTS, WITH 
THESE GRAYHILL STOCK PARTS. 

ASK FOR 
COMPLETE INFORMATION 
AND CATALOG. 
















Contact 
Blade Spacer 






Coil 


Form 
















‘ Coil Form 
pe Insulator 
Bushing 
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m 


4 Terminal \ 
Board 









Bee 
Shoulder 
Washer 
Germanium 
Crystal 
Holder 


Stond-Off 


Insulator 


ray hill 


4538 West Madison Street ¢« Chicago 24, Illinois 


MEGOHMS 
MEGOHMS 


MEG 
ae Cheaper ty the dozen with 
MEGOHMS JELLIFF 


MEGOHMS 
mecoums _ ALLOY 1000 
RESISTANCE WIRE 


MEGOHMS 
This new material packs 1000 ohms/cmf—48% more than 


MEGOHMS 
MEGOHMS 
the widely-used nickel-chromium alloys. 


MEGOHMS 


And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 20 
—EMF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9— remarkable 
Surface-Corrosion Resistance 
—and many more vital 
characteristics make ALLOY 
1000 a money-making, pres- 
tige-building component of 
compact, precision resistors. 
For complete data, get Bul- 
letin 25. 
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METHODS ENGINEERS 
PROCESS ENGINEERS 
PRODUCT ENGINEERS 
MECHANICAL ENGINEERS 
RESEARCH ENGINEERS 
SUPERINTENDENTS 
PURCHASING AGENTS 
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Send for a Sterling 
nee today — a 
complete line of 
meters for the elec- 
tronic and automo- 
tive field. 

















TUT e Sat ity 


special 
SEND FOR THESE HELP- cation, and tolerances of 


saving as much as 80% on die costs. 


FEDERAL TOOL & MANUFACTURING CO. 


SERVICES BULLETIN NO. 161 describes the facili- 
ties that make Federal a one-stop stamping 
service. Specifications cover special die stamped 
wrenches, nameplates, and quality short run 
stampings from any stampable material. 


COSTS BULLETIN NO. 101 shows how Federal’s 
dies give the accuracy, exact dupli- 
permanent dies plus 


TOOL AND MANUFACTURING CO. 
3608 ALABAMA AVE. (ST. LOUIS PARK) 


MINNEAPOLIS, MINNESOTA 


“QUALITY STAMPINGS IN SMALL QUANTITIES" 





YOU NEED 


ONLY 
THIS SIZE 
SPACE 


FOR 
STERLING 


INDICATING METERS 


1% SMALLER 


THAN FORMER MODELS 


Typical of Sterling’s ability to 
produce just the right meter for 


your needs at mod- 
erate cost is this new 
small unit for A-C or 
D-C service. Available 
in ranges of 1 to 50 V, 
1 to 30 amp, and 10 
to 1,000 milliamperes 
—with high readability 
and accuracy. In dull, 
black, wrinkle or nic- 
kle finishes. Write to- 
day for complete facts. 


STERLING 


MANUFACTURING COMPANY 


7201 Wentworth Ave., Cleveland 2, Ohio 


ALITY STAMPINGS 







RINGS, RETAINER and SNAP 


Associated Spring Corp, Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd 
Cleveland 2, Ohio 

Garrett Co., Inc., George K., Tioga & D, 
Philadelpia 34, Pa. 

National Lock Washer Co., Newark 5, N. J 

U. S. Gasket Co., Camden 1, N. J. 

Waldes Kohinoor, Inc, 47-16 Austel Place 
Dept. EM-104, Long Island City, N.Y 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvyd., Bellwood, Ill. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y 


Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 


Chicago Rawhide Mfg. Co., Sirvene Div., 


1267 Elston Ave., Chicago 22. TIl. 
Dow Corning Corp., Dept. AE-23, Mid- 
land, Mich. (Silicone) 


Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div. 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Lavelle Rubber Co., 424 N. Wood, Chi 
cago 22, IL. 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber and Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Inc., 7800 
Ave., Chicago 19, Ill 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


Woodlawn 


SCREW DRIVERS, 


PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics. ) 


Aluminum Co. of America, 2163L Gulf 
Bldg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Ine., 33 
Greene, New York 13, N. Y 

Blake & Johnson, Waterville 4%, Conn. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 176 E. 13lst, 
land 8, Ohio 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. 


Cleve 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com 
pounds, 


SEALS and TERMINALS, HERMETIC 

Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady, N. Y. (Glass Bushings) 

Heldor Mfg. Co.. Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J 

Hermaseal Co., Inc., Elkhart 15, Ind 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 


SEALS, MECHANICAL 
(ROTARY SHAFT) 

Crane Packing Co., 1800 Cuyler Ave., 
Chicago 13, Ml. 

Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, Til 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

Gits Bros. Mfg. Co., 1840 S. Kilbourne 
Ave., Chicago 23, III. 

Syntron Co., Homer City, Pa. 

U. S. Gasket Co., Camden 1, N. J 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, V-Belt. 


SHEET METAL FABRICATORS. See 
Cabinets. 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First St., 


Roselle, N. J. (Knitted Metallic Strips, 
Gaskets, etc.) 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W 
Td, New York 11, N. Y. 


LIGHT ASSEMBLIES. sg 
— Pilots and Indicator. 


SILICONES 


Auburn Manufacturing Co., 308 Stack 
Middletown, Conn. : 

Continental Diamond Fibre Co., Newarn 
13, Del = 

Dow Corning Co., Dept. AE-23, Midland, 
Micl 

Formica Co., 4645 Spring Grove Ave,, 
Cincinnati 32, Ohio : 

Garlock Packing Co., Palmyra, a 

Ceneral Electric Co., Chemical Div., 9-11, 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TL 

National Electric Coil Co., Columbus 16, 

i 

warver Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Roth Rubber Co., 1856 S. 54 Ave., Chicag 
50, Il i 5 

Taylor Fibre Co., Dept. EM-6, Norristown 
Pa. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silve 


Baker & Co., Inc., 113 Astor, Newark 5, 
mantais Co.. C. S., 318 Washington, Ma 
Vernon, N. ¥ 


Faneteel Metallurgical Corp., North Chi- 
cago, Ill. ; 

General Plate Div., Metals and_Controb 
Corp., 411 Forest, Attleboro, Mass. 
Graphite Metallizing Corp., 1059 Nepper 

han Ave., Yonkers 3, N. Y. : 
Handy & Harman, 82 Fulton, New Yor 
a ee 


Improved Seamless Wire Co., Inc., 17 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Attleboro 89, Mas. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1. 
Conn, 


SLEEVE BEARINGS. See Bearings ané 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Asbestos Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa. ; 
Garlock Packing Co., Palmyra, N. Y. 
Insulation Manufacturers Corp.. 565 W 
Washington Blvd., Chicago 6, TIL 
Johns-Manville, Box 290, New York 16. 


Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. . 

National Electric Coil Co., Columbus 1 
Ohio 


EEVING, SATURATED. See Tubins 
“ Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


lat 

T INSULATION. See Fabrics. Insu 

“—. Mica: Paper, Insulating, Tubing & 
Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saw 
and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES. = 
Arrow-Hart & Hegeman Electric Co., 10 
Hawthorn, Hartford 6. Conn. 1033 W 
Automatic Electric Sales -_ 
Van Buren, Chicago 7, : 
Dial Light Co. ft Anata 42-60 Stewart 
Ave., Brooklyn 37, N. ¥. 
omen Electric Co., Construction Mate 
rials Div., Bridgeport 2, —.. Sout 
Kulka Electric Co, Dept. T, 
Mt. Vernon, N. 
Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. ¥ S 
U. S. Gasket Co., Camden 1, N. J. 


SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries, 


SOCKETS, VACUUM TUBE = 

Mycalex Corporation of Americs, 2 
feller Plaza, New York 20, ee j 

U. S. Gasket Co., Camden 1, N. ¢ 


SOCKET ocaew KEYS and 
WRENCHE ; 

Bristol Co., 153 Bristol Rd. Waterbury 
20, Conn. 94 

Standard Pressed Steel Co., Box 5 
Jenkintown 9, Pa, 


SOCKET SCREWS. See Fasteners. 


LDERING COMPOUNDS 
an. Paste, Liquid, Salts, et.) 


Burnley Battery & Mfg. €o., North Eas 


Pa. # 52 
Chase Brass & Copper Co., Dept. EM 10 
Waterbury 20, Conn. _ ee 


: a at ; v2 rs 
To communicate with any manufacturer whose name apped 
in this issue use READER INQUIRY FACILITY, page 249. 
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Hundreds ay standard 
yj 
( 


re Red te 

ne rons ES 
amr 
sit SPECIALS 


Several pages of Jones Cata- 
log No. 18 illustrate standard 
and special panels we are 
constantly producing. Latest 
special equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description for 
prices, without obligation. 
Hundreds of standard ter- 
minal strips also listed. Send 
for Catalog, with engineer- 
ing drawings and data. 


JONES MEANS 
Proven QUALITY 


HOWARD B. JONES DIVISION 
CINCH MANUFACTURING CORPORATION 


7 42%, iui N ba 
SUBSIDIARY OF UNITED-CARR FASTENER CORP 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


De you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Your choice of 8 

different Motors, 

and 72 gear head 

motor combina- 
tions. 


RAE MOTOR CORP. 
Rae P.O. Box 291 — Racine, Wis. 


WL 
QUALITY 


NOVEMBER 1952 





VOLTS CYCLES AMPS 


DC 
DC 
DC 
DC 


24 
24 
24 
24 


Special Design Motors 
Example: type LD3 (illustrated) for aircraft 


5:40 TAP PEO Se 
gf woLes Wy 


AG 


SPECIFICATIONS - Type LD3 


12-32 volts D.C. 


DUTY 


Intermict. 
Intermit. 
Cont. 

Intermit. 


H.P. 


1/95 
1/35 
1/100 
1/8 


2.2 
3.75 
1.5 
7.8 


3600 
3600 
4000 
8500 


— With or without electrical 


Governor — Ball Bearings — Details on Request. 


Facilities 


and assistance are available for 


the 


development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. * MENOMINEE, MICHIGAN 


WORLD'S FINEST IN-STOCK 


TUS VRS Et Tas 
TIRE WE Vl 


7 


NEW 200-PAGE 
1953 EDITION 
JUST PUBLISHED! 


SENT FREE 


Write on your com- 
pany letterhead. Ra- 
dio Shack’s catalog 
is COMPLETE from 
AMPEX to ZEPH- 
YR. Over 15,000 list- 
ings of components 
and equipment, plus 
details, pictures, 
lowest net prices. 
Separate indexing of 
products and manu- 
facturers, Full JAN 
data! The preferred 
buying and reference 
guide for P.A.’s, en- 
gineers, designers, 
schools, civil de- 
fense, government, 
service agencies. For 
your FREE copy, 
write TODAY to 
Department E. 


TUTOR LG | 


CORPORATION 
167 Washington St., Boston 8, Mass. 


R.P.M. 


General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Kester Solder Co., 4209 Wrightwood Ave.. 
Chicago 39, Ill. 

ee 5, Harman, 82 Fulton, New Yord 


38, } 
—— Electric Coil Co., Columbus 16 


Ohio 


SOLDERING IRONS 


American Electrical Heater Co., 6110 Cass 
Ave., Detroit 2, Mich. 

Drake Electric Works, Inc., 3656 Lincoln 

“Section E668-67, 


Ave., Chicago 13, II 
General Electric Co., 
epnesetne Sales Div., Schenectady 5, 
177 W. Clay Ave., 
{deal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 
Stanley Tools, 183 Elm, New Britain, Conn. 
Vulcan Electric Co., Danvers 2, Mass. 


— Electric Corp., 830 Packer, Easton, 
a. 


Gexacon Electric Co., 
Roselle Park, N. J 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable. 


SOLDER PRE-FORMS. 


Alloys, Silver) 
Handy & 
38, N 


(Also See Brazing 


Fulton, New York 


4209 Wrightwood Ave., 


Harman, 82 
Y 


Kester Solder Co., 
Chicago 39, Tl. 


SOLDER, SELF-FLUXING 
(For Silver Solders. See Brazing alloys) 


Federated Metals Div. American Smelt 
ae, ee Co., 120 B’way, N. ¥ 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, ILL 


13 1st, 


Corp., 84 W. 


SOLENOIDS 

Allen Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Sales Corp., 10383 W 
Van Buren, Chicago 7, Il! 

Automatic Switch Co., 383 Lakeside Ave., 
Orange. N. J. 

Cannon Electric Development Co. Der 
xu. 3209 Humboldt, Los Angeles 31, 
alif. 

Cemar Electric Co., 3349 W. Addison 
Chicago 18. Tl. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Til. 

Blectric Auto-Lite Co., Toledo 1, Ohio. 

Five Star Co., 220 Mixville Rd, West 
Cheshire, Conn 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 

Guardian Electric, 1627-E, W. Walnut, 
8t., Chicago 12, Ill. 

Leland, G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

National Acme Co., 176 E. Cleve- 
land 8, Ohio 

Phillips Control Jefferson, 
Joliet, , 

R-B-M Div... Essex Wire Cerp., Dept. 
A-11, Loganport, Ind. 

Scully Machine Co., Bridgeport. Conn. 
Soreng Mfg. Corp Dept. M-30, 9555 
Soreng Ave., Schiller Park, Tl. 
Struthers Dunn, Inc., 150 N. 13th, Phila- 

delphia 7, Pa 
West Coast Electrical Mfg. Corp., 10006 
S. Main, Los Angeles 3. Calif. 
Westinghouse Electric Corp 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa. 


Gateway 
liberty Ave., 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
(For Motorized Units, See Motors.) 


Allis-Chalmers Mfg. Co., 937A 8. 170 
Milwaukee 1, Wis. 

Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 
General Electric Co., 
Schenectady 5, 
Ohio Gear Co., 
Ohio. 
—. 


a. 


Apparatus Sales Div. 
1358 E. 179, Cleveland 10 


Inc., 12 Eaton, Springville, 


SPRINGS, COIL and FLAT 


American Steel & Wire Co., Div., U. 8. 
Steel Co., 


Rockefeller Bldg., Cleveland 
13, Ohio. 
Associated Spring Corp., Bristol, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd. Ply 


mouth, Mich. 
Blake & Johnson, Waterville 48, Conn. 
10251 Berea Rd 


Cuyahoga Spring Co., 
Cleveland 2, Ohio. 

Dudek & Bock Spring Mfg. Co., 2100 W. 

Fulton, Chicago 12, Ill 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co. Inc., George K., Tioga & D. 
Phila. 34, Pa 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39. Ill 

Lewis Spring & Mfg. Co., 2646 W. Nortb 
Ave., Chicago 47, Tl. 

Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, IMT. 


Ohio Divy., Associated Spring Corp., 1712 
East First St., Dayton, Ohio, 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa.. 


STAINLESS STEEL. See Steel, Commer. 
cial Forms and Grades. 


STAMPINGS, METAL 


Alden Products Co., 
Brockton 64EM, Mass. 
Aluminum Goods Mfg. 
Wisc. 


117 North Mata 


Co., Manitowee, 


American Brass Co., Waterbury, Brag 
Goods Branch, Waterbury 20, 
Auburn Manufacturing Co., 308 Steck 
. Middletown, oon ~ 
arnes Co., Wallace (Div. Assoetates 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond Div., Assoctates 
Spring Corp., 40300 Plymouth Rd, 
» 2118 & 
Dept. EM 1052. 


Plymouth, Mich. 
Bud Metal Products, Dept. 

Minneapolis 1, 
Co., 2100 W. 


55, Cleveland 3, Ohio 
Chase Brass & Copper Co., 
Waterbury 20, Conn. 
— Rogers Mfg. Co., 
Mi 
Dudek & Bock Spring Mtg. 
Fulton, Chicago 12, Ill. 
Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohie, 
Federal Tool & Mfg. Co., 3608 Alabams 
Ave., Minneapolis, Minn. 
Garrett Co., 


Inc., George K., Tioga & D, 
Philadelphia. 34, Pa. 
Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis, 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave. 
Chicago 4, Tl. 
Heyman Mfg. Co.. Kenilworth 1, N.J, 
Hunt Pen Co., C. Howard, Camden 1, 
N. J 
Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39. Tl. 
Lewis Spring & Mfg. Co., 2646 W. Nort 
Ave., Chicago 47, Tl. 
Mid-West Spring Mfg. Co., 4632 Soutb 
Western Ave., Chicago, ITI. 
Mohawk Mfg. Co., The, Middletown, Conn. 
(Threaded) 
Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 
Patton-MacGuyer Co., Chapman &. &@ 
Virginia Ave., Providence £, R. L 
Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 
Reliance Div. Eaton Mfg. Co., Cleveland, 
Ohi 
& Brass, Inc., 230 Pars 
, New York 17, N. 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. 
United-Carr Fastener Corp., Cambridge 
42, Mass. 
Wenco Mfg. Co., 1136 West Hubbard 
Chicago 22, Ill. 
Winzeler Mfg. & Tool Co., 1716 West 
Arcade Pl., Chicago 12, TL 
Wrought Washer Mfg. Co., 2200 So, Bay 
Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 308 Stack. 
Middletown, Conn. 

Cee Bisset Fibre Co., Newarb 

, Del. 

Federal Tool & Mfg. Co., 3609 Alabame 
Ave., Minneapolis, Minn 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial 


Alloy 
Bars 
Carbon 
Coated 
Sheets and strips 
Enameling 
Stainless 

Cold Rolled Only 
Tubing 

(See also Steel, 


Forms and Grades. 
(4) 


B) 
(ec) 
(D) 
(8) 
(E) 


(N) 
(0) 
(T) 
Electrical) 


Ludlum Steel Corp., Dept 
-M-34. Henry W. Sere Building, Pitts- 
burgh 22. Pa. 

American Steel & Wite Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
Ohio. 


13, 
Barnes Co., (Div. Associaint 
Conn. (8-C 


Spring 
(Spring) 
Columbia Steel Co., San Francisco, Calif 
Driver Co., Wilbur B., 150 Riverside Br. 
Newark 4, N. J. (Stainless Steel Wire 
Eaton Mfg. Co., Reliance Div., Massil: 
lon, Ohio. 
National Tube Co., 
Revere Brass & Copper Ine., 230 Park. 
New York 17, N. Y. (T) 3 
Roebling’s Sons Co., John A., Trenton 
N. J 


Ryerson & Son. Inc., Joseph T., Chicas. 
Ill. (ABCDENST) 

Sharon Steel Corp., 310f2, Sharon. 
Pa. (ACDENST) 
Superior Steel Corp., 
(ADNS) (Spring) 
Tennessee Coal, Iron 
Birmingham, Ala. 
U. S. Steel Co.. 
Pittsburgh 30. Pa. 
Van Tluffel Tube Corp., 


Allegheny 


Wallace 
Corp.), Bristol, 


Pittsburgh, Pa. 


Dept. 
Carnegie, Ps. 

& Railroad Co. 
2109 Carnegie Bldg. 


(S-ACDN) (T-A ACN) 
Warren, Ohio (T) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 249. 
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Facts you should know about 


HEYCO STRAIN RELIEFS! 






















b. 

. the Nylon Suetions that Anchor cord to housing 
ab 

. etre 1 Absorb cord pull, 
WU * push and torque 
E 

A . 

2. Insulate wire from 
1 * housing 

yy. 

ne 











12 . 
SAMPLES? Send wire size and chassis information— 

& Try HEYCOS at no cost to you —today! 

ng MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE 

: HEYMAN MANUFACTURING COMPANY 

rh 

s KENILWORTH 1 NEW JERSEY 

ie 

rd 

est 

ay 

i @ Q-Max provides a 
clear, practically loss 

re free covering, pene 

me trates deeply to seal 

= out. moisture, imparts 
rigidity and promotes 
electrical stability. 

k Does not appreciably 

alter the “Q” of R-F 

re a fae ete 


@ Q-Max is easy to 
apply, dmnes quickly, 


| Ritter eee 


wide temperature range 


we o We 7) Z i nd A i. and acts as a mild’ flux 


on tinned surfaces. In 
MARLBORO, NEW JERSEY 5 and 55 gallon 


MONMOUTH COUNTY) containers 
Telephone: FReehold 8-1880 
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0) AHEAD? 
it 
re. If you're a top performer in : 
‘is = field of paysics, electronic BASIC QUALIFICATIONS: 

gineering or design, and ome i 

you're looking for a career Mn: 66 Sauk: yams empeense 
rh. a “2 well-paid posi: im advanced research or develop- 

! 
3 vestigate "eee = ment related to: 
en portunity we offer. 
| * PULSE CIRCUITS 
on oe ; BROCHURE * COMPUTERS i 
reques lease write 

/ (Giving summary of ‘your ‘edu: - NUCLEAR INSTRUMENTS i peers 
‘o.. and experie | 
ig. salary requirements) t; oe * MINIATURIZATION %& THERMOLAIN 
sf AIL ele Ly 


BERKELEY SCIENTIFIC %& NU-BLAC PORCE COMPANY 


MMERCIAL 
‘ division of Beckman Instruments Inc > 4 pee 41 MUIRHEAD TRENTON, N.J 
00 WRIGHT AVENUE RICHMOND, CALIFORNIA AVENUE 
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Here are four 
typical trans- 
former designs 
of Oil Burner 
Ignition Trans- 
formers, Televi- 
sion Transform- 
ers, Plastic 
Sealed Trans- 
formers and 
Hermetic Sealed 
Transformers. 


















































































































































Whether your 
need for trans- 
formers involve 
a household pro- 
duct, commer- 
cial installation 
or use by the 
military services, 
your best source 
of supply is 
Acme Electric. 


































































































































Acme Electric is 
a thoroly trained 
organization, 
with experience 
to build special 
transformers in 
production quan- 
tities to high 
quality standards. 











































































































We have com- 
plete facilities to 
produce and test 
transformers cov- 
ered by MIL-T-27 
specifications. 




























































































































ACME ELECTRIC CORPORATION 


3511 WATER STREET © CUBA, N.Y. 








































































STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Dept 
EM-34, Henry W. Oliver Building, Pitts 
burgh 22, Pa 

 ~ Steel Corp., Dept. 31052, Sharon 
a. 

U. 8S. Steel Co., 2109 Carnegie Bidg.. 
Pittsburgh 30, Pa. (B-AC) 


STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 


STRIPPERS, WIRE 


Artos Engrg. Co., 2741 S. 28th, Milwau- 
kee 46. Wis, 

Eraser Co. Inc., The Rush Wire Stripper 
Div., 104 8. State, Syracuse 2, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 

Sycamore, Il. 

Rush Wire Stripper Div., The Eraser Co., 
Inc., 106 S. State, Syracuse 2, N. Y. 
Wenco Mfg. Co., 1136 West Hubbard, Chi- 

cago 22, Ill. 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aireraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Buchanan Electrical Products Corp., Hill 
side, N. J. 

Burndy Engineering Co., Inc., Norwalk. 
Conn 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Curtis Development & Mfg. Co., 3222 N. 
33rd, Milwaukee 16, Wis. 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ed., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Kulka Electric Co., Dept. T, 30 South 
Mt. Vernon, N. Y. 

Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y 

Soreng Mfg. Corp Dept. M-30, 9555 
Soreng Ave., Schiller Park, Il. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J, 

U. S. Gasket Co., Camden 1, N. J 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (Cc) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Mutiple) (M) 
Jack, Key and Lever (ND 
Panel (0) 


Push Button Snap 
(Toggle Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (0) 
Motor Speed Control (Vv) 


(See also Circuit Breakers, Push But 
ton Stations; Controllers, Motor; Relays. 
Timers) 


Adams & Westlake Co., Elkhart, Ind. 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. ¥. (CDGHR) 

Allis-Chalmers Mfg Co., 937A 8S. 70, Mil 
waukee 1, Wis. (RS) 

American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., 4919 W. 
Flournoy, Chicago 44, Ill, (N) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. (CHR) 

Clare & Co., C, P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (HNR) 

Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill. (N) 

Cramer Co., Inc., R, W., Box 8, Center- 
brook, Conn (G) 

Dimco-Gray Co., 201 E. Sixth, Dayton 2, 
Ohio (G 

Durakool, Inc., Elkhart, Ind. (D) 

=e Signal Corp., 202-20th, Moline 1, 
iN. (G) 
Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 
Electro Switch Corp., 167 King Ave., Wey- 
mouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ked., Clifton, N. J. 
NS) 

Fenwal, Inc., 111 Pleasant, Ashland, Mass 


(F) 

Ferro Electric Products, Inc., Sub. of Ferro 
Corp., Kirkdale, Ill (M) 

Furnas Electric Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co. ,Section 856-70, Ap- 
paratus Sales Div., Schenectady 5, N. Y. 
(ABCDEFGHIJKMNOPRST) 

Grayhiil, 4538 W. Madison, Chicage 24, Il. 
(PS) 


Guardian Electric, 1627-M, W., Waly 


St., Chicago 12, Ill. (CFGHN) 

Haydon Mfg. Co., Inc., 2534 Elm, ty. 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum. Trente 
N. J. (O) 

Hetherington, Inc., Sharon Hill, Pa (P) 

Leland, G@ HL, Inc., 111 Webster, Dayta 
ay | Indi 

Mailory & ., Inc., P. B., Qnapolis 
ah, ’ 

Master ppliance g. ie 
Ontario, Racine, Wis. (KP) ? 

Mechanical Industries Production Ce., 9) 
Ash, Akron 3, = w. Be 

Mercoid Corp., 422 . elmont A) 
Chicago 41, "MM. (ABCDER) = - 

Micro- Switch We. nneapolis-Honeywa) 
Regulator Co., Freeport, Ml. 
BDFLOPS) 

Minneapolis-Honeywell Regulator Co,, Ip. 
dustrial Division, 4466 Wayne Av. 
Philadelphia 44, Pa. (D) 

National Acme Co., 176 E. 131st., Cleve 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chicag 
44, Tl. (8) 

Pass & Seymour, Inc., Solvay Stati 
Syracuse 9, N. Y. 

R-B-M Div., Essex Wire Corp., Dep 
A-11, Loganport, Ind. 

Rhodes, Inc., M. H.. Hartford, Conn. (G) 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Py, 
(FM) 

Sessions Clock Co., The, Tyniswiteh Diy. 
Forrestville, Conn. (BGOP) 

Soreng Mfg. Corp Dept. M-30, 9555 
Soreng Ave., Schiller Park. Ill. 

Spencer Thermostat Div. of Metals & Co 
trols Corp., 111 Forest, Attleboro, Mass. 
(EF) 

Square D Co., 4041 N. Richards, Mi 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St, 

(P) 

Struthers-Dunn, Inc., 150 N. 18th, Phd 
adelphia 7, Pa. 

Telechron Dept. General Electric Co, 19 
Homer Ave Ashland, Mass. (G) 
Thompson Products, Ine., Electronie 
Div 2189 Clarkwood Rd., Clevelan 

3. Ohio (U) 

Torq Engineered Products, Inc., Bedford 
Ohio (V) 

Tuttle & Kift. Inc., 1823 N. Monitor Ave. 
Chicago 39. Ill. (M) 

Ulanet Co.. George, 418 Market, Newark 5 
N. J. (FG) 

Unimax Switch Div.. The W. L. Maxw 
Corp., 466 West 34, New York 1, N.Y 
(BEP) 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ar. 
Pittsburg 22, Pa. (ABCDEFGHOPES) 

zenith Electric Co., 152 W. Walter, Qi 
cago 10, Ill. (HR) 


TACHOMETERS 


Bristol Co., 153 Bristol Rd., Waterbury 2% 
Conn. ts 

Durant Mfg. Co., 1962 N. Buffman, Mil- 
waukee 1. Wis. 

Electric Auto-Lite Co., Toledo 1, Ohio. 


General Electric Co., Apparatus Sale 
Div., Schenectady 5, N 
Ideal Industries, Inc 1008 Park Ave, 


Sycamore, Ill. 
Jones Motrola Corp., 436 Fairfield Ave, 
Stamford, Conn. 
Reliance Electric & Engineering Co., 104 
Ivanhoe Rd., Cleveland 10, Ohio. 
Veeder-Root Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9-57, 
Newport, Ky. 

Natvar Corp., 207 Randolph Ave., Woe 
bridge, N. J 


TANTALUM 


Fansteel Metallurgical Corp., North Ctl 
cago, Tl 


Mallory & Co., Inc., P. R. Indianapolis ¢. 
Ina 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 7710 Arch, Lancet 
ter, Pa. s, Ne 
Industrial Tape Corp., Dept. 78, 
Brunswick, N. J. 565 W 
{Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, mL Pa 
Minnesots Mining & Mfg. Co., St. 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. eMa 
Polyken Industrial Tapes, Dept. tw 
Dept. of Bauer & Black, Div. ‘ 
Kendall Co., 222 W. Adams, Chicago 

Tl 
Van Cleef Bros., Inc., 7800 Woodla¥ 
Ave., Chicago 19, LL 


TAPE, INSULATING. See noe > 
sulating; Sleeving and_ Tape, sbests. 
Tape, Friction and Splice; Tap 4 
Sheeting 


TAPE, FRICTION and SPLICE 


Insulation Manufacturers Corp., 565 ¥. 
Washington Blvd., Chicago 6, - 
Irvington Varnish & Insulator Co., rise 
ton 11, N. J. ‘ 1" 
iohns-Manville, Box 290, New York 

N 


N. Y. ‘ 
Minnesota Mining & Mfg. Co., St. Pau! 
Mi 


nn. 9 
Mitehell-Rand Jneslation ge Ine., 
Murray, New York 7, N. “ 

National Electrie Coil’ Co., Columbut 
Ohio 


a— 


To communicate with any manufacturer whose name i 
in this issue use READER INQUIRY FACILITY, page . 
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PANTRO Control Panels Give Better 
Design Features . . Lower Costs, Too! 






ces Pe otek Ses 


PRT ritte 
Peer iret 


Motorola’s Microwave Load Transfer Control Panel 


SAVE time and money on the Automatic Control Panels you 
need. Get a better designed job, too! PANTRO’s are produced 
in quantities for big name buyers such as BUDA, MOTOROLA 
and others. We engineer them to give more reliable automatic 
operation of all kinds of machines. Suggestions, ideas and cost 
estimates don’t obligate you. Write for catalog sheet or send 
drawings and details TODAY! 


INDUSTRIAL CONTROL PANEL CO. 


Designers and Manufacturers 
249 East Illinois St., Chicago 11, III. 


AY 









A METAL | 
aah IDENTIFICATION 

TAGS OF EVERY 
i] AG S DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 


5 


e Big Variety 
e All Styles and sizes 
e For aircraft—radio—tele- 
phone—Motor and generator 
manufacturers—etc. 
Free samples and literature 
upon request 


National Band & Tag Co. 


Dept. 9-570, NEWPORT, KY. 


e Easy to apply 
e Aluminum, Steel, Brass ar Zinc 















ELECTRICAL ENGINEERS 


Unusually attractive research opportunities continue to 
develop in Battelle's expanding research program. Electronic 
components, servo-mechanisms, digital and analog computers, 
ultrasonics, x-rays — these immediate openings illustrate the 
variety of opportunities in our laboratories. Regardless of the 
field of specialization, electrical engineers interested in re- 
search in any area of electrical engineering are urged to 
apply. Please reply directly for prompt, confidential con- 
sideration, to 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue 
Columbus 1, Ohio 
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In-Stock-Service on small or 


quantities @ Cap Screws @ Machines 
Screws @ Sheet Metal and Wood Screws 
@ Set Screws @ Nuts, Washers, Etc. 


Class 3 AN Drilled Fillister Heads 


Fast service on special screw machine 
products. 


WRITE, WIRE OR PHONE TODAY FOR 
NEW CATALOG JUST OFF THE PRESS 


STAINLESS SCREW CO. 


© Goum om fom ARmory 4-1240 
224 Union Avenue, Paterson 2, N.J. 


Stock molded 


plastic parts by 


NO TOOL CHARGE! 


DIMCO-GRAY 





PROMPT DELIVERY ON... 


Terminal Nuts 
Oval Ball Knobs 


Instrument Knobs 


Knurled Knobs 


Push Button Knobs 


Standard Army-Navy Instrument Knobs and Terminal Boards 
DWG NOS 46A42256. 47A40S527, 46842258. 50813038. 46842249. 49814919 . 


Round Ball Knobs 
Lid Knobs 


Knurled Hand Wheels 


Tapered Handles 
Agitator Caps 


Write for Complete ‘52 Catalog! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
























































THE FAMOUS 


MULTIFORM 





BENDER 
CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to 1%” 
x 196". 



















































































HAND OPERATED 
MODEL 






































































































































Air Operated 
Models Available 





FIVE-IN-ONE-TOOL —targer Models Available 
IT BENDS FLAT AND ROUND STOCK INTO 
ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


J. A. RICHARDS CO. 




















906 NORTH PITCHER ST. 
KALAMAZOO 13F, MICH. 







































































































































































MANUFACTURERS OF: 


SRIR JAN-C-76 

Radio and instrument wire 
Co-axial cable 

Nylon and polyethelene wire 


Communication and 
Telephone wire 
Shielded and braided wires 


Twin lead 
AC molded line cords 

TV male and female connectors 
Hook-up wire 












Quality Assurance 
for Your Product 
































































































































RADIO AMD GLECTREK WIRE PRODUCTS 
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CLIFTON, NEW 
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Okonite Co., Passaic, N. J. 


Polyken Industrial Tapes, Dept. EMH. 
| Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adama & 


Chicago 6, IN 
U. 8. Rubber Co., 
New York 20, N. Y. 
Van Cleef Bros., Ine., 
Ave., Chicago 19. Il. 


Rockefeller Center, 


7800 Woodlawn 


TAPE, MICA. See Mica 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 
Cees - Demand Fibre Co., Newark 
, Del. 
du Pont de Nemours & Co., Inc., E. L, 


Plastics Dept., 350 Fifth Ave., New 
1, BF. 
{nsulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, TL. 

(rvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrica) 
Insulation Dept., Woodbridge, N. J 


Polyken Industrial Tapes. Dept. EMH, 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adams St., 
Chicago 6, Til. 

Pyramid Plastics, Inc., 554F West Polk. 
Chicago 7, Iii. 

U. 8S. Gasket Co., Camden 1, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Components. 

TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, N. J. 


TELEPHONES, SOUND POWERED 


Wheeler Insulated Wire Co., Inc., 
Sperry Corp., 1102 E. Aurora, 
bury 20, Conn. 


Div 
Water 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 
TESTING CHAMBERS 


See Chambers, 
Test 
TESTING INSTRUMENTS. See _ Instru- 
ments 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 
a Co.. Inc., 113 Astor, Newark 5. 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 

Hoskins Mfg. Co., 
troit 8, Mich. 
Minneapolis- Honeywell Regulator Co., 
dustrial Division, 4466 
Philadelmhia 44, Pa. 
Richards Co Inc., 
Highlands 61, Mass. 
Rockbestos Products Corp., New Haven 4 

Conn. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept. N. Fairlawn, 
N. J 


4445 Lawton Ave., De- 


In- 
Wayne Ave.. 


‘Arklay S., Newton 


Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa 


Corp., Gateway 
401 Liberty Ave., 


THERMOMETERS 

Bristol Co., The, 152 Rristol Rd 
bury 20, Conn 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. | 

Electric Auto-Lite Co., Toledo 1, Ohio 

Minneapolis - Honeywell Regulator © 
Industrial Div., 4466 Wayne Ave., Phila- 
delphia 44, Pa. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy 
sen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
oe & Co., Inc., 113 Astor, Newark 56 


Water- 


Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. 


Bristol Co., 153 Bristol Rd., Waterbury 20 


Conn. 
Chace Co., W. M., 1608 Beard Ave., De 
troit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 
Wilson Co., The H. A., 105 Chestnut St., 

Newark 5, N. J. 


THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, IIl. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20. Conn. 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 

Fenwal, Inc., 111 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Sales Dis 
Schenectady 5, N. Y. 

Minneapolis- Honeywell Co., 


Regulator 
Minneapolis, Minnesota 





To communicate with any manufacturer whose name @ 
in this issue use READER INQUIRY FACILITY, page 


Mechanical Industries Production C9, 4, 

ereold Corp.” 4227 W. Belmont 
Merco Sorp., 42 ° 

Chicago 41, IIL An, 
Robertshaw Thermostat Div., 

Fulton Controls Co., Youngswood, Pa 
Spencer Thermostat Div., Metals & Cu. 

trols Corp., 111 Forest, Attleboro, May 
Stevens Mfg. Co., Inc., Mansfield, Qhig 
Still-Man Co., The, 429-33 E. 164, yy 


56, N. Y. 

Therm-O-Disc, Inc., 127 Crouse, Mansfea 
Ohio 

Unes or» George, 419 Market, New 
0, ° 

Westinghouse Electric Corp., 180 Mone 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, my 
one's 4, — 2 W..B 
ramer Co., Inc., R. W., Box 8, Cente 
brook, Conn. 
Dimco-Gray Co., 210 E. 6th, Dayton ; 


Ohio. 
~~ Signal Corp., 202—20th, Moline ; 


General Electric Co., Apparatus Sales Diy 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ing 

Haydon Co., A. W., 234 North Elm, Wate 
bury 20, Conn. 


Haydon Mfg. Co., 


Inc., 2534 Elm, Te 
rington, Conn. 


Industrial Timer Corp., 115 Edison Play 
Newark 5, N. J. 

Square D Co., 4041 N. Richards, wy 
waukee 12, Wis. 

Mercoid Corp., 4227 W. Belmont Ave, Cy 
cago 41, Ill. 

Struthers-Dunn, Inc., 150 N. 18th, Phib 
delphia 7, Pa. 

Telechron Dept., General Electric Co, 


Homer Ave., Ashland, Mass. 


Ward Leonard Elec. Co., 34 South, ht 

Vernon, N. Y. 
Westinghouse Electric Corp., Gatery 
3, 401 Liberty Ave 


Center, Bldg. No 
Pittsburgh 22, Pa 

Zenith Electric Co., 152 W. Walton, (u- 
cago 10, Il. 

TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 
Dremel Mfg. Co., 2300 Eighteenth, Racin 
Wis 


Jones Motrola Corp., 436 Fairfield Av. 
Stamford, Conn. 


Keller Tool Co., Grand Haven, Mid 
(Pneumatic) 
Master Appliance Mfg. Co., Fourth & 


Ontario, Racine, Wis. 

Scruggs Co., Loyd, 1022-32 N. Sixth, & 
Louis 1, Mo. 

Ryerson & Son, Inc., Joseph T., Chicage 
Ni. 

Stanley Tools, 


183 Elm, New Brita 
Conn. 


Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butle 
Elizabeth 1, N. J. (Terminal Tools) 

United States Steel Supply Div., United 
States Steel Co., 208 S. La Salle, Ci! 
cago 4, 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Industrial Trus 
Bldg., Providence, R. I. 

Bruning Co., Inc., Charles, Dept. B-103 
Teterboro, N. J. 

Eastman Kodak Co., Rocnester 4, N, ¥ 

Keuffel & Esser Co., Hoboken, N. J 


TRANSDUCERS, PRESSURE 


Bristol Co., The, 153 Bristol Rd., Wate 
bury 20, Conn. 

Raytheon Mfg. Co., Equipment Sales Div. 
Dept. 6270-EM, Waltham 54, Mass. 
Servomechanisms Inc., Post Stewsrt 

Aves., Westbury, N. Y. 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. See Cab: 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aw: 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp., 3511 Water, Cubs, 
ee 

Allis-Chalmers Mie. Co., 937A 8. 1% 
Milwaukee 1, Wis. s 

Chicago Transformer Corp.. 3501 W. Add 
son, Chicago 18, . ; 

Comar Electric Co., 3349 W. Addisen, Cal 
cago 19, Ill. 

Dano Electric Co., 93 Main, Winsted. 
Conn. 

Electran Mfg. Co., 1901 (lybourn Are., 
Chicago 14, Ill. 

Federal Telephone and Radio Corp., a 
F-216, 100 Kingsland Ed., — + # 

Ferranti WBlectric, Inc., 30 
Plaza, New York 20, N. Y¥. | op Walt 

Freed Transformer Co., Inc., 173 wD 
field, Brooklyn (Ridgewood) } A. Div. 

General Electric Co., Apparatus 


Schenectady 5, N. Y. 
General Transformer Co., 18240 Harweod 
~ Bellwood, Tl. 


Ave., Homeweed, ni 
Jefferson Electric Co a 
Raytheon Mfg. Co., Equipment Goins DS 
Dept. 6270-EM, Waltham 54, aa i. 
Sola Electric Co., 4633 W. 16, C 
Ill 


; Onto. 
Standard Transformer Go., Warren, 
Standard Transformer Corp., 3570 mine 


Ave., Chicago 18, Tl. | 
Westinghouse Electric Corp.. cunt 
Center, Bldg. No. 3, 401 Liberty 


Pittsburgh 22, Pa. a 


pears 
49. 
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Puzzled About Industrial Laminates? 


NEVAMAR us THE ANSWER FOR YOU! 


Specify NEVAMAR industrial grade laminates and take all the guesswork out of 

making the right choice for any particular application. Produced in many different 

grades to meet a wide variety of requirements, NEVAMAR is backed by the 

orn engineering and manufacturing ‘know how” of one of America's foremost makers 

eee of high-pressure decorative laminates. This is your assurance of obtaining a 

superior laminate with the properties essential to numerous electrical and mechani- 

cal assemblies. NEVAMAR meets or exceeds the standards of the National Electri- 
cal Manufacturers Association. Would you like to see samples? 


WE 7% NATIONAL esc: Boch Congoany 


Manufacturers of Nevamar Decorative and Industrial Laminates ° SARAN FILAMENTS e Wynene Molded Products 


ODENTON, MARYLAND © NEW YORK: EMPIRE STATE BUILDING © LOS ANGELES: 5025 HAMPTON STREET 
better bobbins 


for better coils... $ U a lV E ik $ A L 
PRECISION oN GEAR 


Maximum Insulation COIL 


Better Heat Dissipation + 
Greater Moisture Resistance BOBBINS ae T R A j N 


Available in any size or shape—dielectric kraft, fish paper, 
acetate or combination. Flanges furnished with leads, slots, 


holes or plain—flat, recessed or embossed. Send specifications fa © ’ 
for free sample. Se i . i 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET CHICAGO 47, ILLINOIS 
Piant No. 2. 79 Chapel Street, Hartford, Conn. : 


FOR STANDARD SERVO BREADBOARDS 











Electrical Equipment Designers 








The Bowmar Instrument Corporation offers you a new 


Leading manufacturer of electrical distribution and motor universal gear train for general laboratory use. This 


control i i i i i y ii ‘ *.° 
A ARN aR: pummnent enainnering, stare precision unit features 20 gear clusters for obtaining 


Wants electrical equipment designers — preferably but not ; 

cet ae n ratios used in the laboratory. A letter describ- 
necessarily with circuit breaker, safety switch, bus duct, etc Y 
panelboard, switchgear, or electric motor control experience. ing your requirements will bring prompt quotations and 
Midwestern location. Pension plan and liberal insurance pro- delivery dates from Bowmar. Write Department EM |. 


gram. Excellent opportunity for advancement. Salary open. 


Give personal history, education, experience and compensation 


BOW R Smith Municipal Airport 
requirements. Will protect present employment. Write box MA 


Fort Wayne, Indiana 
103, i meee ll UT ee 
ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, New York. 


OM ee Tel. A-2455, A-2456 













SCREWED UP 
OVER REJECTS? 





for fast delivery of 
clean, top quality 
tapping and machine 


screws...MADE RIGHT! 
| MJ” ~—‘Send for prices now @ se21 


SEABOARD SCREW CORP. 


QUALITY SCREW MANUFACTURERS 


plant at West Warwick, Rhode Island 


a 


eee Pee 


ae Ee eS 


CURBELL, INC. 


a single source for all types of 
fabricated plastic components 





For plastic components engineered to 
the tolerances called for on your blue- 
prints, rely on CURBELL’S broad expe- 
rience and complete facilities. Prompt 
quotations assured to your inquiries. 











Weston Electrical Instrument Corp., 503 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Aegpe preointe Corp., 3511 Water. Cuba, 


Allis-Chalmers Mfg. Co., 937A, 8. Tu 
Milwaukee 1, Wis. 
Chicago Transformer cep.. 3501 W. Addi- 
_— Chicago 18, Nl 

ano 


> __naaettte Co., 93 Main, Winsted, 

on 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 14, IL 

Electran Mfg. Co., 1901 Claybourn Ave., 
Chicago 14, TIL 

Ferranti Electric, Ine., 


30 Rockefeller 

Plaza. New York 20, N. Y. 
Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) a, Me Oe 


Genera! Electrie Co., Apparatus Sales Div., 
Schenectady 5, a; 


General Transformer _ 18240 Harwood 


Ave., Homewood, 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 
Jefferson Electric Co., Bellwood, Tllinois 


Kenyon ae Co., Inc., 840 Barry, 
New York 59, 

Nothelfer Winding Laporatortes 11 Albe- 
marle Ave., Trenton 3, J. 

Radio Corporation of a 
If41, Harrison, N. J. 

Raytheon Mfg. Co.. Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 

om Electric Co., 4633 W. 16, Chicago 50, 


3570 Elston 
6454 Plymouth 


Section 


Standard Transformer Corp., 
Ave., Chicago 18, Ill. 

Wagner Electrie Corp., 
Ave., St. Louis 14, Mo. 


Westinghouse Electric Corp... yateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Wheeler Insulated Wire Co., Inc., 1102 


East Aurora, Waterbury 20, Conn 


TRANSFORMERS. RADIO CIRCUIT 
Acme Electric 3511 Water, Cuba, 
me 


Corp 
Y 

Aircraft Transformer Corp 

N. J. 


. Long Branch 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill. 
93 Main, 


Dano Electric Co., 
Conn. 
Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, NL 
Co., 1901 Clybourn Ave., 


Electran Mfg. 
Chicago 14, TIl. 

Federal Telephone and Radio Corp., 
F-216, 100 Kingsland Ea., 

Ferranti Electric, Inc., 
Plaza. New York 20, N 

Freed Transformer Co., Inc., 
field, Brooklyn 

General Electric 
Syracuse, N. Y. 

General Radio Co., 275 Massachusetts Ave., 


Cambridge 39, Mass. 
General Transformer Co., 18240 Harwood 
“Bellwood, Il. 


Ave., Homewood, 

Jefferson Electric Co., 

Nothelfer Winding a 11 Albe- 
marle Ave., Trenton 3, 

Radio Corporation of 
TR41, Harrison. N. 

Radionic Transformer Co., 


gaman, Chicago 7, Tl 
Raytheon Mfg. Co., Equipment Sales Div.. 


Winsted. 


Dept. 
Clifton, N. J 
_ Rockefeller 


‘1730B Weir- 
(Ridgewood) ee A 
Co., Electronics Div., 


Att 2 a, Section 
fl 


411 So. San- 


Dept. 6270-EM, Waltham 54, Mass. 
7 Electric Co., 4633 W. 16, Chicago 50. 
Wheeler Insulated Wire Co., Inc., 1102 

East Aurora, Waterbury 20. Conn.. 
TRANSFORMERS, VARIABLE 

VOLTARE 
Acme Electric Corp., 3511 Water, Cuba, 


+ 
Fiectron Mfg. Co., 1901 
Chicago 14, Ill 
Freed Transformer Co.. Inc., 1730B Weir- 
field. Brooklyn (Ridgewood) 27. N. Y. 
General Electric Co., Apparatus Sales Div.. 
Schenectady 5. N. Y 
Hevi Duty Electric Co., 
Wisconsin 
Jefferson Electric Co.. 
Raytheon Mfg. Co.,. 


Clybourn Ave.. 


Milwaukee 1. 


Bellwood, Tl 
Equipment Sales Div., 


Dept. 6270-EM. Waltham 54. Mass 

Standard Transformer Corp., 3570 Elston 
Ave.. Chicago 18, M11. 

Sunerior Electric Co.. 83 Laurel St.. 
Bristol, Conn. 

TUBES, CATHODE RAY 

General Electric Co.. Electronics Wept., 
Schenectady 5. N. Y. 

Radio Corporation of America, Section 
IR41, Harrison, N. J. 

Waterman Products Co., Inc., Philadelphis 
25. Pa. 


TUBES, ELECTRON (Industrial) 


Miestzene, Inc., 127 Sussex Ave., Newark 
J 

Feteral Telephone and Radio Corp., 
F-216, 100 Kingsland F., 

General Electric Co., 
Schenectady 5. N. Y. 

Radio Corporation of 
TR41. Harrison, N 

Raytheon Mfg. Co., leas Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 

Westinghouse Electric Corp.. Gateway 
Center. Ridg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


Dept. 
Clifton, N. J. 
Electronics Div 


Amertea, Section 


Teens, BRASS, BRONZE 
ER. See Brass, Bronze and Gane” 


TUBING, FIBRE. See Fibre. 


TUBING, peeraee MET 
See Laminated Metals ~ 


TUBING, MICA, See Mica. 


TUBING, NICKEL and NICKEL ALLoy 


American Brass Co., Waterbury 20, Conn 
Chase Brass & Copper Co., Dept. EM 1059 
Waterbury 20, Conn. 

General Plate Div.. Metals and Contre 
Corp., 411 Forest, Attleboro, Mass, 
International Nickel Co. Inc., 67 Wall 
et _ 5, = a 

evere Copper rass, Ine., 230 
New York 17, N. Y. ret 
TUBING, PAPER 
Cleveland Container Co., 6201 Barberte 
Ave., Cleveland 2, Ohio 


Continental- Diamond Fibre Co., Neward 


13, 
mE... Paper Tube oue.. 612 Lafay- 
ette, Ft. Wayne 2. Ind 7 
Precision Paper tube” Co., 2035 W 


Charleston, Chicago 47, Tl. 


TUBING, SILVER. See Silver and Stiver. 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer. varnish or synthetic resis 


Bentley, Harris Mfg. Co., Dept. M-10 
Conshohocken Pa 

Brand & Co., Inc., William, Dept. EM-11, 
North & Valley, Willimantic, Conn 


Continental-Diamond Fibre Co., Newan 
13, 


Del 
Corning Glass Works, Dept. EM-11, Cor- 
N 


ing, N. Y. 
Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, _— 


Irvington Varnish & Insulator Co. » Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation a In, 8 
Murray, New York 7 - 


National Electric Coil con “Columbus 16, 
Ohio 

Natvar Corp., 20% Randolph Ave., Woo? 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. a 16 BE, 56 
St., New York 22, N. 

Varfie, Sales Co., Inc., 308 N, Jay, Rome 
N 


Westinghouse [Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


TUBING and SLEEVING. Extruded 
Plasties. 

Brand & Co., Inc., William, Dept. EM-1l, 
North & Valley, Willimantic, Conn. 


General Electric Co., Chemical Div., 8-1) 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IL 

Irvington v— & Insulator Co., In- 
ington 11, N. J. 

Lavelle nee Se , 424 North Wood &.. 
Chicago 22, 

Mitchell: Rand Insulation Co., Inc, 8 
Murray, New York 7, N. Y. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept. Woodbridge, N.J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Polymer Corp., Reading, Pa 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Illinois 


Varflex Sales Co., Inc., 309 N. Jay, Rome 
x. = 


TUBING, STEEL. See Steel, Commereis 


Grades and Forms. 


TUNGSTEN (See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, 

Mallory & Co., Ine., P. R., Indianapolis 
6, Ind. 

UNDERCUTTERS, MICA. See Mice 


Undercutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 
Automatic Switch Co., 383 Lakeside Ave.. 
Orange, N. J. 

Barber-Colman Co., Rockford, at pe. 

General Electric Co., Apparatus Sales 


ly 5, N. Y. 
Hasne Engineering + a 1766 Elstoo 
Ave., Chicago 22, ‘ 
Hannifin Corp., saad S. Kilbourn Ave. 
24, 
ae ee 4227 W. Belmont Ave.. 


Chicago 41, Ill. Ce, 
Minneapolis- Honeywell Regulator ’ 
Gustria} Division, 4466 Wayne Ave., 


hiladelphia 44, Pa. : é 
Pen Devices Inc., 1322 N. Keating 


Chicago 51, DL 
eulaner Electric Valve Division, Sky 
—_ Co., 130 Belden Ave., 
_——— Ragisesting Co., 721 Custe 
Ave., Evanston, Gateway 
house Electric Corp., 
Westinghouse, No. 3, 401 Liberty Ave.. 


Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics. 
sulating. 


b- 


To communicate with any manufacturer whose name —— 
in this issue use READER INQUIRY FACILITY, page 249 
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@ Among the feature articles scheduled 













to appear in coming issues of ELECTRICAL 
MANUFACTURING ... Rating the shock re- 
sistance of Molded Thermosetting Com- 
pounds .. . Magnetic vs Manual Controls 
for Starting Induction Motors . . . Basic 
considerations in Constant Tension and 
Constant Speed Winder Drives ... A 
thorough-going analysis of Lubrication 
Problems in Ball Bearings . . . Methods 
employed in production of Special Trans- 
former Cores . . . also penetrating articles 


dealing with other timely subjects. 





















CUT COSTS WITH 


PLASTURBO 
BLOWER WHEELS! 


PLASTURBO blower wheels give you light 
weight, less noise and increased efficiency. 
Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 
0. injection molded in one piece of thermo-setting 
plastic material for strength and durability. 
Now being used in blowers, hair dryers, pro- 
jectors and many other applications. 


Send for samples of sizes now available. For 
Quotations send prints or sampies. 

































m 
o | - APPLIANCE MFG. CO. 

ee Neil) | ae eee) | 
de 
iD 
. e * e 
; Switchgear Design Executive 
a a 
. Opportunity to establish and direct a switchgear design sec- 
.- j tion including large air circuit breakers for leading electrical 
" equipment manufacturer in Midwest. Must have had consid- 
H . erable experience in that specific field as well as both 
7 i demonstrated design ingenuity and administrative ability. Un- 
: usual opportunity. Salary open. Give personal history, educa- 
6.. 


tion, experience and compensation requirements. Will pro- 
tect present employment. Write box 101, 


ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, New York. 


NOVEMBER 1952 
















PARTICULARLY IF THAT PROBLEM IS RELATED 
_ TO FILTERING, COUPLING OR BY-PASSING 


RMC “‘DISCAPS”’ ceramic capacitors have proven to be 
the answer to many problems encountered in the de- 
sign of special purpose electronic control equipment. 
Particularly true, when small size and greater mechan- 
ical strength is required. 

RMC offers a full line of DISCAPS from 2 MMF to 
30,000 MMF in the standard 600 working volt type 
and many with working voltages up to 6000 V.D.C. 

They are available in the temperature compensat- 
ing types as well as the Guaranteed Minimum Value 
Types. 

If you have a design problem that requires a capaci- 
tor let us know. Our engineering department is at 
your service. 


























You Can Rely on RMC 
because we produce the 
complete condenser 
including the dielectric 
element. RMC control 
of all production phases 
is your guarantee of 


quality and trouble- 
free operation. Every 
DISCAP is 100% tested 
for capacity, leakage 
resistance and break- 


down. 





ACTUAL 
SIZE 


Send for technical data and 
specifications on RMC ‘‘DISCAPS” 





RMC 
‘“DISCAPS”’ 


THE RIGHT WAY 
TO SAY 


CERAMIC 
CAPACITORS 











RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 





MOLDED PLASTIC — BARRIER TYPE 


eaene® | 


wi) = TERMINAL 
ver 
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BOARDS 


Latest type for Military 
or Commercial Use 


























MATERIALS e TYPES 


All types in accordance with 





























or to your own design 
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IDENTIFYING NUMBERS 
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assembly. 














Write, Phone or Wire: 














CORPORATION 


UNION SPRINGS, NEW YORK 
QUALITY PLASTIC MOLDERS FOR OVER 20 YEARS 














































































































































lightweight TELEX headsets! 


produces headsets 
to manufacturers’ 
specification 







































*MONOSET 
The modern styling 
4 and the dependability 
Wy and superior performance 
of the TELEX Monoset 


have 


*DYNASET 
New Jynamic noer on f 
TELEX Dynaset, with 

more highs and lows of 
both music and 
speech, is the de 
of radio and TV 
onitors. Weighs onl 
25 oz. 
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os 






































*TWINSET 
This lightweight 

1.6 oz. TELEX Twinset 
pipes signal directly 
into the ear, blocking 
out background noises 
and banishing 
listening fatique. 


Magnetic. 
Te 


*EARSET 
Sensitive TELEX 

Earset slips onto 

ear and is preferred 
by all who use 
single-phone headsets. 
Weighs only '/2 oz. 
and leaves other ear 
free for phone 

calls or conversation, 













































































































ess Standard of the World for Quality Headsets 
Office Transcribing Machines - Radio Mon- *Trade Mark 
itoring - Telecasting - Amateur Radio - Record 
Stores - Theaters - Phone-Order Boards 
Wired Music Installations - Commercial Com- 
munications - Electronic Laboratories 
For complete information on any of the above headsets, write 
eae Ct He 
ELECTRO-ACOUSTIC DIV., DEPT. 5-C 3 
Saint Paul 1, Minnesota AS ay 











In Canada, ATLAS RADIO CORP., Toronto 
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VARNISHES, COMPOUNDS ana 
RESINS, INSULATING 


Acme Wire Co., 
Con 


1255 Dixwell Ave., New 
n. 


Bakelite Co., A Division of Union Carbiae 
Carbon Corp., 


42nd, New York 17. N. Y. 
Brand & Co., Inc., William, Dept. EM-11, 


Valley, Willimantic, Conn. 
Dow Corning Corp., 


Pont de Nemours & Co., = 
Finishes Dept.. Wilmington 98, Del. 


Walck Road, North Tonawanda, N. Y. 
General Electric Co., Chemical Div. 8-11 
1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., 
ington 11, N. J. 
Mica Insulator Co., Schenectady 1, N. Y. 
anaes Mining & Mfg. Co., St. Paul 


Mitchell-Rand Insulation Co., 

Murray, New York 7, N. Y. 
= Electric Coil Co., Columbus 16, 
Westinghouse Electric 
3, 401 Liberty Ave.. 


REQUIRED MILITARY SPECIFICATIONS Putevanms 42 
, zi 117 ‘Twenty-Sixth, 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 


nishes, Compounds and Resins. 
V-BELTS. See Drives, Belt. 
VIBRATORS 
American Television & Radio Co., St. Pau: 
Mallory & Co., 
6, Ind, 


are molded directly into terminal 
boards. Eliminates need for 
marker strips and _ additional 


» P. R., Indianapolis 


VOLTAGE REGULATORS. 
See Regulators, Voltage: 
Transformers, Variable Voltage. 


VOLTMETERS. See Instruments. 
WASHERS, BEARING. See Bearings ano 


GENERAL PRODUCTS 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of Tnion Carbid- 
Dept. EO-20, 
42nd, New York 17, N. Y. 

3445 Howard, Skokte, 
Dow Corning Corp., Dept. AE-28, Mid- 


General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N.Y 
Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 
—— Electric Coil Co., Columbus 16 


Zophar Mills, 
Brooklyn 32, N. Y¥. 


WEDGES AND PEGS, ARMATURE 
Insulation Manufacturers ‘ 

Washington Blvd., Chicago 6. Tl. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation 

Murray, New Y : 
National ‘pesatoee Fibre Co., Wilming- 


Riwax Corp., 





THE 


ee ADDL e ae 


PART 
OF 


117 Twenty-Sixth 


ANY Co., Ine., 51 
Y 


CO RU Saino 


SYSTEM 


WELDING EQUIPMENT 
Erico Products 
Place, Cleveland 8, Ohio 


General Electric Co., Apperatus Sales Div., 
Schenectady 5, N. Y. 
Revere Brass 


2070 East 61 


& Copper Inc., 
Westinghouse besette 7 
2025, Buffalo 5, N. Y. 
WELD NUTS. See Fasteners. 
WHEELS, BLOWER 


Master Appliance Mfg. Co., Fourth & Op 
tario, Racine, Wis. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 20, Conn 
American Steel & Wire Co., 
Rockefeller Bldg., 





Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Bristol Brass Corp., The, Bristol, Conn. 

Chase Brass & Copper Co., 
Waterbury 20. Conn. 

Cornish Wire : 


Dept. EM 1052, 
50 Church, New 


Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corporation, Fort Wayne 6, 

General Electric Co., 
rials Div., Bridgeport 2, Conn. 

Hudson Wire Co., Winsted Div., Winsted, 


Construction Mate- 


Conn. 
Phelps-Dodge Copper Products Corp., Fort 


anne Sons Co., John A., Trenton 2. 
, 


x. 7. 
, son & Son, Inc., Joseph T., Chicago, 
ll. 


WIRE AND CABLE, INSULATED 


Varnished Fabric 
Thermoplastic 
Coaxial Cable 





Alden Products Co., 117 North 

Brockton 64EM. Mass (C) a Man 

American Stee Yire Co., y. 
Steel Co., Rockefeller Bldg., Glenals 
13, Ohio. sean a 

Anaconda Wire and Cable Co., 25 Broad 
way, New <= © Bi ) 

Belden Mfg. 0., ‘ - Van Bure 
Chicago 44, Ill. (ARTX) 

Brand & Co., Inc., William, Dept. EM-1) 
North & Valley, Willimantic, Conn,’ 

Chase Brass & Copper Co., Dept. EM 1083 
Waterbury 20, Conn. (BCX) : 

Chester Cable Corp., Chester, New You 
(TX) 

Cornish Wire Co., Ine., 50 Church, Ne 
York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich 
(BCT) 

Essex Wire Corporation, Fort Wayne ¢, 
Ind. (BT) 

Federal Telephone and Radio Corp,, 19 
Kingsland Rd., Clifton, N. J. (Tx) 

General Electric Co., Construction 
rials Div., Bridgeport 2, Conn. (ABCX) 

Koiled Kords Inc., Box K, New Haven 14, 
Conn. 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos. 
ter, Worcester, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fon 
Wayne. Ind. (ABCTX) 

Radix Wire Co., Box 4292, Noble Braneh, 
Cleveland 17, Ohio 

Rhode Island Insulated Wire Qo., Ine, 
50 Burnham Ave., Cranston, R. I. (At 

Riverside Electrical Mfg. Co., 10221 Mieb- 
igan Ave., Dearborn, Mich. 

Rockbestos Products Corp., New Haven 4 
Conn, (ATX) 

Roebling’s Sons Co., John A., Trenton & 
N. J. (BCT) 


Rome Cable Corp Dept. EM-11, Rome, 
N. Z. (@F2) 

Royal Electric Co. Inc., Pawtucket, B. 1 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mom- 
rose Ave., Chicago 41, Tl. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Victor Electric Wire & Cable Corp, 
Clifton, N. J. (®) 

Whitney Blake Co., New Haven 14, Com. 
(ABTX) 


WIRE CUTTERS & STRIPPERS, 
See Strippers, Wire. 


WIRE FORMS. See Springs, Coil a 
Flat; Stampings, Metal. 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave, New 
anaconda Wire. Cable Co., 25 Breet 
Belden Mire. Co. 4633 W. Van Bures 
Chase Trrass & Copper Co., Dept. EM 1052, 
mein auxe Lite Co., Port Huron, Mich 
Essex Wire Corporation, Fort Wayne 6, 


Ind. 

General Electric Co., Appartus Sales Div., 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted. 
Conn. 

Phelps-Dodge Copper Products Corp., Ines 
Mfg. Division, Fort Wayne, Ind. 

Rockbestos Products Corp., New Haven 4, 
Conn. 

Roebling’s Sons Co., John A., Trenton % 
=. 2 


Rome Cable Corp., Dept. EM-11, Rome, 
Ss 4 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 
Warren Wire Co., Inc., Pownal, Vt. (Te 


flon) 
Wheeler Insulated Wire Co., Inc., 1103 
East Aurora, Waterbury 20, Conn. 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE and METAL FORMING 
MACHINES 

Nilson Machine Co., A. H., Bridgeport 6. 
Conn. 

WIRE, NICKEL. See Nickel and Nicks: 
Alloys. 


WIRE, RESISTANCE 
Driver <o., Wilbur B., 150 Riverside 
Ave., ponam 5. : a «3 
Driver-Harris Co., Har . N. 4. : 
Hoskins Mfg. Co. 4445 Lawton Ave., De 
troit 8, Mich. 
Jelliff Mfg. Corp., C. O., Southport, Coet 
Kanthal Corp., 3 Amelia Place, 
Conn. 
tor Ce. The J. M., 371 Elm, Hartford | 


WIRE SILVER. See Silver and Bilver- 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers. Wire. 
WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. Se 
Gears and Pinions. 


See 
WRENCHES, SOCKET SCREW. 
Socket. Screw, Keys and Wrenches. 


YARNS, BRAIDING & SERVING. Ree 
Fabrics, Insulating. 


ZINC 


Smelt: 
Federated Metals Div., American 7. 
‘ing & Refining Co., 129 B'way, N. 


5, N.Y. 
New Jersey Zine Co., 160 Front, New Yor 
‘, 4%. . 


To communicate with any manufacturer whose name a 
in this issue use READER INQUIRY FACILITY, page > 
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Look for 
tape 


the Yellow Core 

































SOLD ONLY THROUGH RECOGNIZED WHOLESALERS 


made by OK ONITE 


ENGINEERS 
DRAFTSMEN 


Senior and Junior 


Wanted — Creative design engineers whose careers are in the utiliza- 
tion of gas for household cooking, heating, drying applications, and 
who are familiar with any of the following associated categories: 

Electrical Iqnition Circuits 

Electronic Delay Circuits 

Electronic Filters 

































- Thermostatic Responsive Devices 
Flow Regulators 
Burners and/or Heat Exchangers 
Gas Control Valves of All Types 
Unlimited opportunity to progress with a well established and expand- 
ing organization. Salary commensurate with ability. All replies re- 
ort 8. ceived in strict confidence. 
on Please Address Your Reply: Res. & Dev. Dept. 
THE DOLE VALVE COMPANY 
1923 W. Carroll Seeley 3-7490 
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cos this coupon 
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How to order REPRINTS to your lette 
Bilver- 
Wire. For numbered reprints . . 
Use Reader Inquiry Facility post card on page 251 
moses to secure single copies supplied without charge. For 
annotated listing of currently available reprints, see 
fee page 2492. 
F ; 5 ; Triple “‘M’’ Electrenents Division - 4630 W. Fullerton Ave., Chicago 39 
_ 7 or reprints previously listed . . . 
Write on company letterhead for single copies ob- SEND IT TO MR. 
tainable without charge while the supply lasts. 
gael For Adjustable-Speed Drive insert .. . Manetactorer - 
es Send $1 with order to Reader Service Dept. 
a Yor a ie pp eras 
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Units shown magnified approximately 2' times 


Make sure of meeting government “specs”... 
see C.T.C. for ceramic insulated components 


You have to be 100% on-the-beam if 
your equipment is to withstand the 
conditions it must undergo in military 
service. 

That’s why manufacturers using 
electrical and electronic components 
turn to C.T.C. for their ceramic insu- 
lated units. Our long experience and 
constant. dealing with government re- 
quirements have gained us a wide ac- 
ceptance as an outstanding supplier to 
those working on U. S. contracts... 
especially for the armed forces. 

Whatever your needs in ceramic in- 
sulated terminals, feed-throughs or 
terminal boards you can depend on 
C.T.C. We meet the most exacting 
government standards for materials, 
tolerances, finishes, moisture preven- 
tion and anti-fungus treatment. Fin- 


384 


ishes on metal surfaces for instance, can 
be hot tinned, electro-tinned, cadmium 
plated, silver plated or gold plated to 
your requirements. All ceramic units in 
our standard line are grade L-5, silicone 
impregnated. 

C.T.C. offers a consulting service at 
no extra charge to help solve your spe- 


CAMBRIDGE 


cial problems. For all specifications and 
prices, write to Cambridge Thermionic 
Corporation, 453 Concord Avenue, 
Cambridge 38, Mass. West Coast Man- 
ufacturers contact: E. V. Roberts, 5068 
West Washington Boulevard, Los 
Angeles 16 and 988 Market Street, 
San Francisco, California. 
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UNDER WATER OPERATION 
with ACME Star Compound 


AN 
ACME-MOLD 
IGNITION 
COIL 


COIL WINDINGS, 


complete TRANS- 


FORMERS and other electronic devices 
can be protected against moisture, thermal 
and physical shock with ACME STAR 


COMPOUND. 


ACME-MOLD coils, or only the Compound 
itself, can be supplied for your use. 


ACME-MOLD ignition coils which have 
been submerged in water continuously for 
over two and a half years still give a steady 


V2” spark! 


Write for Further Details and Samples 


THE ACME WIRE CO. 


Wire 


NEW HAVEN, CONN. 


Magnet Wire @ Coils ¢ Varnished Insulations @ Insulating Varnishes 


ELECTRICAL MANUFACTURING — 


PRINTEP BY PERIODICAL PRESS CORP., PHILA. 23, 
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Master Gearmotors have given more millions 
of hours of satisfactory service in the 
field than all other makes .. - COMBINED. 
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REVERE COPPER 
IN TWO GREAT SEATTLE PROJECTS 


po 


af - ti nN 


Northgate Project, suburban shopping 


Air view of University of Washington's 
center, seen from the air 


Health Sciences Building 


arge electrical loads are required to 
serve these two Seattle projects. To carry 
heavy currents safely and with minimum volt- 
age loss, prefabricated Flex-A-Power distri- 
bution systems, with copper bus bars made by 
Revere, were installed, plus protective circuit 
breaker switchboards, control centers and 
lighting panelboards. Revere Copper, Brass 
and Bronze are used in these products. Flex- 
ible distribution systems and protective con- 
trol equipment were furnished by Trumbull 
Electric, Department of General Electric Com- 
pany, Plainville, Connecticut, and Seattle, 
2b Washington. 
Switch and fuse type lighting panelboard The two pee — of the University Electrical distribution runs fan out from 
Sor control ond protection of lighting cir- of Washington’s Health Sciences Building, Sour dead-irent, salf-comeinad aia 
cuits in another Northgate store dedicated in 1949, housing the schools of ters located in Health Sciences Building 
medicine, dentistry, and nursing; and the lanes 
Northgate Project, world’s largest shopping 
center, containing 78 stores plus 50 medical 
offices, a hospital, a theater, covering 26 city 
blocks. In the generation and use of electricity 
copper is preferred, because it has the highest 
electrical conductivity of all the commercial 
metals. Revere is proud to have supplied cop- 
per for these two large projects, and to many 
others the country over. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Main switchboard in a Northgate store 230 Park Avenue, New York 17, N.Y. 


mil ° . ° Four-wire, 2000 amp Trumbull a 
Alls: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; istributes power throu 
Los Angeles and Riverside. Calif.; New Bedford, Mass.; Rome, N. Y. Power system ee . Building 

Sales Offices in Principal Cities. Distributors Everywhere. out new Health Sciences 


SEE REVERE'S “MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 





